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WARNING 



DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT 
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circuits, on the 115-volt ac line connections, and on terminal board E106. 
Serious injury or death may result from contact with these points. 



DON'T TAKE CHANCES! 



Changes in force: C 4 and C 5 



TM 11-6625-274-35 
C5 



CHANGE 
No. 5 



HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, DC, 30 March 1976 



Direct Support, General Support, and Depot Maintenance Manual 
TEST SETS, ELECTRON TUBE TV-7/U, 
TV-7A/U, TV-7B/U, AND TV-7D/U 



TM 11-662527435, 30 June 1960, is changed as 
follows: 



Pages, [paragraph 11] ) lines 2 and 3. "TM 11-6625- 
274-1 2P and TM 1 1-6625-274-35P" is changed to 
read "TM 1 1-6625-274-25P.' 

Subparagraph c is superseded as follows: 

c. You can help improve this manual by calling 
attention to errors and by recommending im- 
provements and stating your reasons for the 
recommendations. Your letter or DA Form 2028 
(Recommended Changes to Publications and 
Blank Forms) should be mailed direct to Com- 
mander, US Army Electronics Command, ATTN: 
DRSEL-MA-Q, Fort Monmouth, NJ 07703. A reply 
will be furnished direct to you. 
Page 9[ [paragraph 70 (2), line 9. Change "121" to 



3.77." 
4.98." 
5.96." 

7.15." 
8.48." 
11.22: 
14.0." 
22.0." 
29.4." 
40.8." 



read "117." 

I Page 49l |paragrapn 3bc| chart, performance stan- 
dard column. Make the following changes: 

Step 2b. Change "150 volts ±3" to read "150 59.7." 
volts ±6." 

Step 2d. Change "130 volts ±3" to read "130 85 - 8 -" 
volts ±6." 

133.1. 



h.(4). Change "3.25 to 3.60" to read "3.09 to 
i(4). Change "4.30 to 4.75" to read "4.08 to 
j(4). Change "5.15 to 5.68" to read "4.88 to 

k(4). Change "6.2 to 6.8" to read "5.85 to 
l(4). Change "7.32 to 8.1" to read "6.94 to 
n(4). Change "9.6 to 10.8" to read "9.18 to 
o(4). Change "12.1 to 13.3" to read "1 1 .4 to 
p(4). Change "19 to 21" to read "18.0 to 
q(4). Change "25.3 to 28" to read "24.0 to 
r(4). Change "35.2 to 39" to read "33.4 to 
t(4). Change "51.5 to 57" to read "48.9 to 
u(4). Change "74 to 82" to read "70.2 to 
v(4). Change "1 1 5 to 1 27" to read "1 08.9 to 



0.75 
1.22 
1.47 
2.20 
2.99 



Step 4, Performance stardard column: 

b(4). Change "0.65 to 0.72" to read "0.62 to Pa 9 e 51,1 paragraph ^] Performance standard 

column. Make the following changes: 



c(4). Change "1 .06 to 1.16" to read "1 .00 to 
d(4). Change "1 .26 to 1 .42" to read "1 .21 to 
e(4). Change "1 .90 to 2.1 0" to read "1 .80 to 
g(4). Change "2.58 to 2.85" to read "2.45 to 



±6." 



±6. 



2c. Change "150 volts ±3" to read "150 volts 
2d. Change "130 volts±3" to read "130 volts to 



2e. Change "40 volts ±2 (4 volts ± 1)" to read "40 
volts ^2 (4 volts ± (F range, TV-7D/U only))." 
2f. Delete "(F range, TV-7D/U only))." 
2g. The chart is superseded as follows: 



g. Filament Voltage. 



Filament 






voltage 
$mteh 






JtQMtt IO ft 


rv -wt; 


TV-7AIV 


.6 


0.65-0.76 


0.654.72 


U 


L06-U5 


1.06-1.20 


1.5 


L25-L40 


L28-1.42 


2.0 


1.90-2.10 


1,90-2.25 


2.6 


2.58-235 


2.58-2.85 


ao 


&15-3.60 


3.15-3.60 


4.3 


4.25-4.75 


4.304.75 


6.0 


5.15-5,65 


535-5,95 


6.3 


6.20-6£0 


6.60-7.20 


7.5 


7.35-8.10 


7.40-8,20 


io- 


9.60-10.8 


9.80-11.0 


12.6 


12.343.5 


12.3.13.5 


20 


19.0-21.0 


19.8-22.0 


25 


25.3-28.0 


26.8-28,2 


35 


35,2-39.0 


36.5-39.5 


50 


5L5-57.0 


51-5-57.0 


75 


74.0-82.0 


74.O82.0 


117 


116-128 


112-121 



standard 



TV-7BIU 


TV-7DIU 


A GRJ\ 79 


(i fi2 to 0 75 


1 ftH. 1 Ifi 


1 fifl tyi 1 S?9 
x.uu W> l-4*£ 




1 91 *n 1 47 


1 CM1 O 1A 




n eo o oe 


9 ilK. 9 OO 


3.6D-O.OU 


O.W lOa.n 


4.304.75 


4.08 to 4.98 


5.15-5.68 


4.88 to 5.96 


6.20-6.80 


5.85 to 7.15 


7.3&-&10 


6.94 to &48 


9.60-10.8 


9.18 to 11.22 


12.1-13.3 


ii.4 to 14.0 


19.0-21.0 


iao to 22.0 


25.3-28.0 


24.0 to 29.4 


35.2-39.0 


33.4 to 40.8 


51.5-57.0 


48.9 to 59.7 


74.OS2.0 


70.2 to 85.8 


115=127 


108.9 to 133.1 



Page 55\[appendix\ Delete "TM 1 1-6625-274-20P" and "TM 1 1-6625-274-35P" in their entirety and sub- 



stitute: 

TM 1 1 -6625-274-25P Organizational, DS, GS, and Depot Maintenance Repair 

Parts and Special Tool Lists: Test Sets, Electron Tube 
TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U. 
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By Order of the secretary of the Army 



Official: 



FRED C. WEYAND 

General, United States Army 
Chief of Staff 



PAUL T. SMITH 

Major General, United States Army 
The Adjusted General 

Distribution: 
Active Army: 

USMA (2) Fort Gillem (10) 

COE (1) LBAD (14) 

TSG (1) SAAD(30) 

USAARENBD (1) TOAD (14) 

DARCOM (1) SHAD (3) 
TRADOC (2) Units org under fd TOE; 

ARADCOM (2) 11-35 

ARADCOM Rgn (2) 1136 
OS Maj Comd (4) 11-37 
MICOM(2) 11-38 
LOGCOMDS (3) 11-39 
TECOM(2) 1145 
USAIB(2) 11-46 
USAEUR (4) 11-85 
USACC(4) 11-86 
MDW (1) 11-87 
Armies (2) 11-95 
Corps (2) 11-96 
HISA (Ft Monmouth) (33) 11-97 
Svc Colleges (1) 11-98 
USASESS (5) 11-117 
USAADS(2) 11-127 
USAFAS(2) 11-137 
USAARMS (2) 11-147 
USAIS (2) 11-215 
USAES(2) 11-216 
USAINTCS (3) 11-217 
MAAG (1) 11-218 
USARMIS (1) 11-225 
SIGFLDMS (1) 11-226 
USAERDAA (1) 11-237 
USAERDAW (1) 11-247 
Instls (1) except 11-347 
Fort Gordon (10) 11-357 
Fort Huachuca (10) 11-358 
Fort Carson (5) 11377 
Ft Richardson (ECOM Ofc) (2) 1 1 -500 (U-AC) 

NC State AC (3), Units — Same as Active Army. 
USAR: None 

For explanation of abbreviations used see AR 310-50. 

GPO 901-492 
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Change in force: C 4 



CHANGE i 



No. 4 



TM 11-6625-274-35 

*C 4 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, D.C., 8 July 1966 



DS, GS, and Depot Maintenance Manual 
TEST SETS, ELECTRON TUBE TV-7/U, TV-7A/U, TV-7B/U, AND TV-7D/U 



TM 11 --6625-274-35, 30 June 1960, is changed 

Page S. paragraph 1. Make the following 
changes: 

Delete subparagraph c as changed by C 3, 13 
December 1963, and Substitute: 

c. The direct reporting by the individual user of 
errors, omissions, and recommendations for im- 
proving this manual is authorized and encouraged. 
DA. Form 2028 (Remmmended Changes to DA 
Publications) will be used for reporting these im- 
provement recommendations. This form will be 
completed using pencil, pen, or typewriter and 
forwarded direct to Commanding General, U.S. 
Army Electronics Command, ATTN: AMSEL- 
MR-NMP-AD, Fort Monmouth, N.J. 07703. 

Delete paragraph 1.1 as added by C 3,13 Decem- 
ber 1963, and substitute: 

1.1. Index of Publications 

Refer to the latest issue of DA Pam 310-4 to 
determine whether there are new editions, changes, 
or additional publications pertaining to the equip- 
ment. DA Pam 310-4 is an index of current tech- 
nical manuals, technical bulletins, supply manuals 
(types 7, 8, and 9), supply bulletins, lubrication 
orders, and modification work orders available 
through publications supply channels. The index 
lists the individual parts (-10, -20, -35P, etc.) and 
the latest changes to and revisions of each equip- 
ment publication. 

Page 21, paragraph 16c, chart, step 3, "Correc- 
tion" column, item 2. (As changed by C 3, 13 
Dec 63) Change "resistance of" to transformer. 

Page 38. (As changed by C 3,13 Dec 63) Delete 
paragraph 17 and substitute: 

17. Dc Resistance of Transformer T101 

The dc resistances of the transformer windings 
should be checked when the sc voltage readings 



as follows: 

vary from those shown in figures 42®, 43, and 
44®. Resistance measurements are taken to 
locate shorts between windings, shorts to ground, 
open windings, and high resistance connetions. 
The dc resistances of the transformer windings 
will vary widely with each manufacturer's design 
and should not be the determining factor for re- 
replacement. Typical measurements taken from 
three different Test Sets, Electron Tube TV-7 (•)/ 
U are shown in the following chart: 



Terminals 


Transformer * 
(ohms) 


Transformer ft 

(obmsj 


Transformer c 
(ohma) 


1-2 


12.5 


2.5 


10 


3-5 


Less than 1... 


Less than 1... 


Less than 1 


6-8 


Less than 1... 


Less than 1... 


Less than 1 


9-10 . 


75 --. 


45 


80 


11-12 


75 _ 


42... 


70 


11-13 


80 


48 


78 


14-15 


3.. 


K 


3 


16-17 


140 


120 


150 


16-18 


270 


250 


300 


19-31 


Less than 1.. . 


Less than 1... 


Less than 1 


19-32 


3 ... 


2.5 - 


2.5 


19-33 


6 




4 


19-34 


10 


7.5 


7 


19-35 


17 




10.5 


19-36 


26 


19 


16 


19-37 . . 


42 


31 


26 






1 





Page 39, paragraph 22. (As changed by C 3,18 
Dee. 63) Change paragraph 22 to 23 and add the 
following note after the paragraph heading. 

Note. Be sure to perform the plate voltage and line ad- 
just circuit test before performing the blat voltage test. 

Page 40, paragraph 23. (As changed by C 3, 
13 Dec. 63) Change paragraph 23 to 22, and add 
the following note after the paragraph heading: 

Note. Be sure to perform the plate voltage and line ad- 
just circuit test before performing the bias voltage test. 



*The change superedes, C 3 December 1963. 

TAGO 60A-July 250-465*-66 



Page 60, paragraph 37. (As changed by C 3, 
13 Dec 63) Make the following changes: 
Subparagraph a(3). Add: and 12AT7. 
Subparagraph C, chart, step No. 1, "Perform- 
ance standard" column. Delete sulparagraph c 
and substitute: 

c. Multimeter should indicate 180,000 ohms 
± 18,000 when testing TV-7/U, TV-7A/U, and 

TV-7B/U. When testing TV-7D/U, the multim- 
eter should read 180,000 ohms ±10 percent when 

Page 52. Add chapter 5 after chapter 4: 



the FUNCTION SWITCH is set to A, B, C, D, or 
E. position. When the FUNCTION SWITCH is 
set to the F position, the multimeter should read 
37,300 ohms ±10 percent. 

Step. No. 2, "Procedure" column. Add 
12AT7. 

Step No. 3, "Equipment under test control 
settings" column. After "SUPPRESSOR: 8", 
add FILAMENT VOLTAGE: Any position 
other than OFF or BLST. 



CHAPTER 5 
DEPOT OVERHAUL STANDARDS 



41. Applicability of Depot Overhaul 
Standards 

The tests outlined in this chapter are designed 
to measure the perfomance capability of a re- 
paired equipment. Equipment that is returned to 
stock should meet the standards given in these 
tests. 

42. Applicable References 

a. Repair Standard. Applicable procedures of 
the Army depots performing this test and the gen- 
eral standards for repaired test equipment given 
in TB SIG 355-1, TB SIG 355-2, and TB SIG 
355-3 form a part of the requirements for testing 
this equipment. 

b. Technical Publication. The technical pub- 
lication applicable to the equipment to be tested 
is indicated below. 

Title Number 
Operator's and Organizational TM 11-6625-274-12 
Maintenance Manual: Test Sets, 
Electron Tube TV-7\U, TV-7A/U, 
TV-7B/U, and TV-TD/U. 

c. Modification Work Orders. Perform all 
modification work orders applicable to this equip- 
ment before making the tests specified. DA Pam 
810-4 lists all available MWO's. 

43. Test Facilities Required 

The following items are required for depot 
testing: 



Item 


TMhntal Maul 




Multimeter TS- 


TM 11-5527 . . . 


Multimeter. 


352(*)/U. 






Voltmeter, Meter 


TM 11-6625- 


Voltmeter. 


ME-30A/U, or 


320-12. 




Voltmeter, Elec- 






tronic ME-30B/U 






or ME-30C/U. 


[TM 11-5102.1 




Decade Resistor 




ZM-16/U. 






Tube Socket Adapter 




Tube socket 


MX-1258/U. 




adapter. 


Variable Transformer 




Variable trans- 


CN-16/U. 




former. 



44. General Test Requirments 

All tests will be conducted under the following 
conditions: 

a. Tests will be made at room temperature. 

b. The equipment will be on at least 20 minutes 
before tests are made. 

45. Calibration Test 

Perform the test indicated in paragraph 35. 

46. Voltage Tests 

Perform the tests indicated in paragraph 36. 

47. Operational Tests 

Perform the tests indicated in paragraph 87. 
Page 55. Make the following changes: 
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TAGO 60A 



Figure 44® (sheet 2), switch S109, section F. 
Delete the connection between contacts D and E 
and substitute 2 connections between C and E. 

Appendix. (As changed by C 3, 13 Dec 63) 
Delete DA Pam 310-4, MWO 6625-274-35/1, TM 
11-2661, and TM 11-5132 and substitute: 
DA Pam 310-4.. Military Publications: Index of 
Technical Manuals, Technical 
Bulletins, Supply Manuals 
(types 7, 8, and 9), Supply 
Bulletins, Lubrication Or- 
ders, and Modification Work 
Orders. 

TB SIG 355-1 Depot Inspection Standard for 

Repaired Signal Equipment. 
TB SIG 355-2 __ Depot Inspection Standard for 

By Order of the Secretary of the Army: 



Official: 
J. C. LAMBERT, 

Major Genaral, United States Amy, 
The Adjutant General. 



Refinishing Repaired Signal 
Equipment. 

TB SIG 355-3 - Depot Inspection Standard for 
Moisture and Fungus Resist- 
ant Treatment. 

TM 11-6625- 

316-12 Operator and Organizational 

Maintenance Manual: Test 
Sets, Electron Tube TV-2/U, 
TV-2A/U, TV-2B/U, and 
TV-2C/U. 

TM 11-6625- 

320-12 Organizational Maintenance 

Manual: Voltmeter, Meter 
ME-30A/U and Voltmeters, 
Electronic ME-30B/U, ME- 
30C/U, and ME-30E//U. 



HAROLD K. JOHNSON, 
General, United States Army, 
Chief of Staff. 
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Distribution: 

Active Army: 
USASA (2) 
CNGB (1) 
CC-E (7) 
Dir of Trans (1) 
CofEngrs (1) 
TSG (1) 
CofSpts (1) 
USAAESWBD (5) 
USAAVNTBD (5) 
USARADBD (5) 
USACDCEA(1) 
USACDCCBRA (1) 
USACDCCEA (1) 
USACDCOA (1) 
USACDCQMA (1) 
USACDCTA (1) 
USACDCTA (1) 
USACDCADA (1) 
USACDCARMA(I) 
USACDCAVNA (1) 
U SAC DC ARTY A (1) 
USACDCSWA (1) 
USACDCCEA, Ft Huachuca(1) 
USACDCEC (10) 
USCONARC (5) 
ARADCOM (5) 
ARADCOM Rgn (2) 
LOGCOMD (2) 
USAMC (5) 
USAMICOM (4) 
USASTRATCOM (4) 
MDW (1) 
Armies (2) 
Corps (2) 
USAC (3) 
Div (2) 

507th USASA Gp (5) 
508th USASA Gp (5) 
318th USASA Bn (5) 
319th USASA Bn (5) 
320th USASA Bn (5) 
177th USASA Co (5) 
182d USASA Co (5) 
183rd USASA Co (5) 
184th USASA Co (5) 
1st USASA Fid Sta (5) 
2d USASA Fid Sta (5) 
3rd USASA Fid Sta (5) 
4th USASA Fid Sta (5) 



9th USASA Fid Sta (5) 
12th USASA Fid Sta (5) 
13th USASA Fid Sta (5) 
14th USASA Fid Sta (5) 
15th USASA Fid Stat (5) 
102d USASA Det (5) 
103rd USASA Det (5) 
104th USASA Det (5) 
400th USASA Det (5) 
401st USASA Det (5) 
402d USASA Det (5) 
403rd USASA Det (5) 
USATC (2) 
USMA (5) 
Svc Colleges (2) 
Br Svc Sch (2) 
USACSS (5) 
WRAMC (1) 
Army Pic Cen (2) 
USASTRATCOM-SEA (5) 
USATCFE (5) 
Instl (2) except 

Ft Monmouth (70) 

Ft Hancock (4) 

Ft Gordon (10) 

Ft Huachuca (10) 

Ft Carson (21) 

Ft Knox (12) 
WSMR (5) 
Gen Dep (2) 
Sig Sec, Gen Dep (5) 
Sig Dep (12) 
Army Dept (2) except 

LBAD (14) 

TOAD (14) 

LEAD (7) 

SAAD (5) 

CHAD (3} 

SAAD (30) 

FT WO AD (10) 

SHAD (3) 

SVAD (5) 

ATAD ( 10) 
AMS (1) 
USACRREL (2) 
USAERDAA (2) 
USAERDAW (13) 

Sig FLDMS (2) 
MAAG, Republic of China (6) 
MAAG, Thailand (5) 
as Active Army except allowance 



MAAG, Vietnam (6) 
MAAG, Iran (5) 
MAAG, Taiwan (5) 
JUSMMAT (5) 
USMTMSA (5) 
GENMISH (5) 
KMAG (5) 

USARMIS: Honduras (5) 
Guatemala (5) 
Chile (5) 
Venezuela (5) 
Paraguay (5) 
Ecuador (5) 
Bolivia (5) 
Colombia (5) 
El Salvador (5) 
Units organized under following 
TOE's (2 each) : 



11-6 


11-106 


11-7 


11-117 


11-8 


11-127 


11-35 


11-137 


11-36 


11-147 


11-37 


11-155 


11-38 


11-156 


11-39 


11-157 


11-45 


11-158 


11-46 


11-215 


11-56 


11-216 


11-57 


11-217 


11-58 


11-218 


11-85 


11-225 


11-86 


11-226 


11-87 


11-237 


11-95 


11-247 


11-96 


11-347 


11-97 


11-357 


11-98 


11-358 


11-99 


11-377 


11-106 





5th USASA Fid Sta (5) 
NG: State AG (3) ; units-same 
USA R: None. 

For explanation of abbreviations used, see AR 320-50. 

U. S. GOVERNMENT PRINTING OFFICE: 1969-342-014/2212 

907-707 



11-500 (FH, FJ, FK, FO, FP, FQ, 
FR, GH, Gl, GJ, GR, KA, 
KC, NA, NB, NC, RA, RB, 
RC, RD, RE, RF, RH, Rl, 
RK, RL, RM, RN-RU, 
TC, TE, TF, TG, TK) 
11-587 11-597 
11-592 11-608 



is one copy to each unit. 
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TAGO 60A 



*TM 11-6625-27435 



TECHINICAL MANUAL | 
No. 11-6625-274-35 J 



HEADQUARTERS, 
DEPARTMENT OF THE ARMY 
Washington 25, D.C., 30 June 1960 



TEST SETS, ELECTRON TUBE TV-7/U, TV-7A/U, TV-7B/U, AND TV-7D/U 

Paragraph 



I CHAPTER 1 
Section I. 

Section II. 
Section III. 



THEORY 

General 

Scope 

Internal differences in models 



General theory 

Block diagram analysis 

Function of equipment 

Basic theory of mutual conductance test 



Circuit theory 

Power supply circuits 

Line voltage test circuit 

Shorts and noise test circuit . . . 

Rectifier test circuit 

Mutual conductance test circuit 

Gas test circuit 

Special switching circuits 



Page 



6 


[8 


7 


f9 


8 




10 


9 




11 


10 




14 


11 




16 


12 




17 



I CHAPTER 21 TROUBLESHOOTING 

General instructions 

Troubleshooting procedures 

Tools and test equipment required 

Isolating troubles 

Dc resistances of transformer T101 

Replacement of socket-saver adapters (TV-7D/U) 



13 
M4 

1 

17 

18 



C hapterQD TESTS, ADJUSTMENTS, AND CALIBRATION PROCEDURES 

Section I. Tests and adjustments 

General 

Test equipment and parts required for tests 

Test requirements 

Bias voltage test 

Plate voltage and line adjust circuit test 

Screen grid voltage test 

Short circuit tests 

Simulated tube test 

Section II. Calibration procedures 

Shunt control 

RANGES C of FUNCTION SWITCH 



27 
28 



This manual, together with TM 11-6625-274-12, 14 June 1960, supersedes TM 11-5083, 29 September 1953, 
including C1, 2 September 1955; C2, 8 February, 1956; C3, 1 April 1959; and C4, 26 August, 1959. 
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CHAPTER 4. FOURTH ECHELON TESTING PROCEDURES AND FINAL TESTING 

Section I. Fourth echelon testing procedures 

General 

Test equipment and materials required 

Test facilities 

Modification work orders 

Moistu reproofing and fungiproofing 

Physical tests and inspection 

Calibration test 

Voltage tests 

Operational tests' 

Performance standard summary 




h 


Page 




44 






44 






44 






44 






45 






45 






47 




(fold-out) 


(fold-out) 


ED 



Final testing 

Purpose of final testing 

Final tests 



U2 

4Q 



IA PP ENDI X I 



REFERENCES 
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CHAPTER 1 
THEORY 



Section I. GENERAL 



1. Scope 

a. This manual covers field and depot main- 
tenance for Test Sets, Electron Tube TV-7/U, 
TV-7A/U, TV-7B/U, and TV-7D/U. It in- 
eludes instructions appropriate to fourth and 
fifth echelons for troubleshooting, testing, cali- 
brating, and repairing the equipment; and lists 
the tools, materials, and test equipment re- 
quired for fourth and fifth echelon mainte- 
nance. Detailed functions of the equipment are 
covered in l paragraphs 3 through 12. 

b. The complete technical manual for this 
equipment includes three other publications: 
TM 11-6625-274-12. 1 TM 1 1-6625-274-1 2P, and 
TM 11-6625-274-35P. 

c. Forward comments concerning this man- 
ual to the Commanding Officer, U. S. Army Sig- 
nal Materiel Support Agency, ATTN: Publica- 
tions Engineering Department, Fort Mon- 
mouth, N. J. 



Note. For applicable forms and records, see para- 
graph 2 J TM 11-6625-274-121 

2. Internal Differences in Models 



a. An antiparasitic bead' [fig. 11 made of 
ferrite is placed on the lead soldered to terminal 
5 of tube test socket X105 and on the lead 
soldered to terminal 2 of tube test socket X106 
in the TV-7B/U. Antiparasitic beads are also 
placed on the leads soldered to all tube test 
sockets of the TV-7D/U, except on the sockets 
and the terminals listed below. 

(1) Tube test sockets X109 and X110. 

(2) Pins 1 and 4 of tube test socket X103. 

(3) Pins 1 and 4 of tube test socket X105. 

(4) Pin 8 of tube test socket X111. 

b. Other internal differences are listed in 
the chart below. For external differences, see 
TM 11-6 625-274-121 
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TV-7A/U 








TY-7/U 


Serial mmifcin 
1 tfcrv#ffc 1}ftS 


Urimt iwtm 
1M1 ittMwfk 14ft 


TV-7I/U 


TV-70/U 


R113 


41 ohms, fixed 


41 ohms, 
variable 


1,000 ohms, 
variable 


1,000 ohms, 
variable 


1,000 ohms, 
variable 


R114 


280 ohms, fixed 


280 ohms, 
variable 


280 ohms, 
variable 


350 ohms, 
variable 


350 Ohms, 
variable 


R115 


41 ohms, fixed 


41 ohms, 
variable 


1,000 ohms, 
variable 


1,000 ohms, 
variable 


1,000 ohms, 
variable 


R117, R123, R124 f 
and R125 


Mounted on 
E106 


Mounted on 
E106 


Mounted on 
E106 


Mounted on 
resistor 
mounting 
board 


Mounted on 
resistor 
mounting 
board 


R124 


245K ohms 


245K ohms 


245K ohms 


225K ohms 


225K ohms 


R130 


8,500 ohms, no 
C Up 


8,500 ohms, no 
C Up 


9,500 ohms, C 
Up used 


9,500 ohms, C 
Up used 


9,500 ohms, C 
Up used 


R131 and R132 


Not used 


10,000 to 20,000 
ohms* 


10,000 to 20,000 
ohms* 


Not used 


Not used 


R133 


Not used 


680 ohms 


Not used 


Not used 


Not used 


R134 (45 ohms) 


Not used 


Not used 


Used 


Designated as 
R135 


Designated as 
R135 



"The value of resistors R131 and R132 (if used), which ranges from 10,000 10 20,000 ohms, is determined in production. 
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TV-7B/U 
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TV— 7 /U 


S»fi»l nwmbtrt 
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Serial nvmbtn 


R134 (40,000 ohms] 


Not used 


Not used 


Not used 


Used 


Used 


R135 (45 ohms) 


Not used 


Not used 


Used 


Designated as 


Designated as 








R137 


R137 


R137 


Not used 


Not used 


Not used 


40 onrns 


40 onrns 


R139 


Not used 


Not used 


Not used 


Not used 


350 ohms, 










variable 


R140 


Not used 


Not used 


Not used 


Not used 


2,700 ohms 


R141 


Not used 


Not used 


Not used 


Not used 


47,000 ohms 


CR101 


Mounted on 


Mounted on 


Mounted on 


Mounted on 


Mounted on S110 




E106 or S110 


S110 


S110 


S110 




S109 


6 sections 


6 sections 


6 sections 


6 sections 


8 sections 


V102 


5Y3GT b 


5Y3WGT 


5Y3WGT b 


5Y3WGTA 


5Y3WGTA 



b When replacing, use a 5Y3WGTA. 



ANTIPARASITIC BEADS 
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Figure 1. Antiparasitic beads (used on TV-7B/ U and 
TV-7D/U), typical application. 
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Section II. GENERAL THEORY 



3. Block Diagram Analysis 
ED 

The block diagram illustrates the several ma- 
jor circuit sections of the test set and their 
relation to each other. Voltage from a 115-volt 
alternating current (at) power source is re- 
duced and standardized by the operation of the 
line adjust circuit. For line voltage adjust- 
ments, pushbutton 1 — LINE ADJ. is de- 
pressed. Voltage is then applied to meter M101 
through metallic rectifier CR101. When the 
meter pointer is directly over the LINE TEST 
mark, the voltages for the test circuits are 
standardized. 

a. The power supply circuit consists 
basically of transformer T101 and rectifier 
tubes V101 and V102. The power supply pro- 
vides ac voltages for the mutual conductance 
tests and for the filaments or the heaters of 
V101, V102, and the tube under test, and pro- 
vides direct current (de) voltages for the tube 
under test. Voltage is applied to the tube under 
test through FILAMENT VOLTAGE switch 
S108 and the selector switches. 

b. Pushbutton switch assembly S110 pro- 
vides a selection of various combinations of 
plate, screen, bias, and signal voltages that are 
required to test the different types of tubes. 
Proper selection of these voltages is made 
through the setting of the selector switches 
before the voltages are applied to the tube under 
teat. The selector switches determine the test 
socket terminals to which the various test volt- 
ages are applied. The FUNCTION SWITCH 
serves a dual purpose: when shorts tests are 
made, positions No. 1 through 5 of the 
SHORTS section of the FUNCTION SWITCH 
permit the application of an ac voltage to the 
different elements of the tube under test. When 
positions A through E (A through F, TV- 
7D/U) of the RANGES section of the FUNC- 
TION SWITCH are used, the sensitivity of 
meter M101 and the magnitude of the signal 
voltage are controlled. Meter M101 indicates 
the condition of the tube under test. 

4. Function of Equipment 

Test Set, Electron Tube TV-7(*)/U employs 
the dynamic mutual conductance method to test 
amplifier tubes, The test set consists princi- 



pally of a power supply to furnish the correct 
voltages to the tubes under test, a line test cir- 
cuit, an-d five tube-testing circuits. These five 
circuits are shorts, noise test, rectifier test, 
mutual conductance test, and gas test. Controls 
and switches permit the application of proper 
test voltages to the tube under test, and a meter 
or an indicating lamp displays the test results. 
The relationship among the principal circuits 
and parts of the test set are shown in the block 
diagram Kfig. 2) . 



a. Power Supply \ (fig. 3)[ The power supply 
consists of three supply voltage circuits, each 
supplied by transformer T101. 

(1) The filament supply consists of second- 
ary windings No. 7 and FILAMENT 
VOLTAGE switch S108. The FILA- 
MENT VOLTAGE switch is used to 
select any one of 18 different filament 
voltages for the tube or panel lamp 
under test, ranging from 0.6 volt to 
117 volts ac. PILOT lamp E102 is 
connected between terminals 22 and 
28 of secondary No. 7, and lights when 
the POWER switch is set to the ON 
position. 

(2) Full-wave rectifier tube V101 supplies 
unfiltered, pulsating dc voltage for the 
plate of the tube under test. Second- 
aries No. 1 and No. 2 supply the ac 
voltage for the plates of V101. Fila- 
ment voltage for V101 is supplied by 
secondary No. 6. 

(3) Grid bias voltage and screen grid volt- 
age is supplied to the tube under test 
by full-wave rectifier tube V102. 
Secondaries No. 4 and No. 5 supply 
the operating voltages for V102. 
Various amounts of bias voltage for 
the tube under test can be selected by 
changing the setting of the BIAS con- 
trol. A separate winding on trans- 
former T101 supplies an ac signal 
voltage to the grid circuit of the tube 
under test. Screen grid voltage may 
be varied by adjusting the taps on 
resistor R130. Pushbutton 2 — DIODE 
permits either the normal screen grid 
voltage or a low screen grid voltage 
to be applied to the tube under test. 
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6. Line Voltage Test Circuit. Tne line volt- 
age test circuit primarily consists of meter 
M101, part of transformer T101, and R126. 
Line voltage fluctuations across the primary of 
transformer T101 can be compensated for by 
adjusting LINE ADJUST control R126, a rheo- 
stat, until the meter pointer is directly over the 
LINE TEST mark. Frequent adjustment of 
this control may be necessary, depending on the 
stability of the line voltage. When the LINE 
ADJUST control is correctly set, proper test 
potentials are applied to the elements of the 
tube under test. 

c. Shorts and Noise Test Circuit. The same 
circuit is used to test tubes for self-generated 
noise and for interelectrode shorts. 

(1) A short between any two elements of 
the tube under test will cause neon 
SHORTS lamp E101 to glow. The 
SHORTS section of FUNCTION 
SWITCH S109 is used to select any 
tube electrode and to test it for shorts 
to all other elements. In some in- 
stances, certain elements within a 
vacuum tube are intentionally shorted 
together. Refer to the test data book 



on the cover of the test set before dis- 
carding a shorted tube. 
(2) Noise generated within a tube is often 
caused by the vibration of loose tube 
elements or by intermittent contact 
between elements. When tube ele- 
ments vibrate, or when intermittent 
disturbances between elements are too 
brief to cause the neon lamp to indi- 
cate a short, an audible means can be 
used to d etect the noise produced 
fpara 22jrTM 11 -6625-274-1 2).l The 
SHORTS section of the FUNCTION 
SWITCH is also used for the noise 
test. 

d. Rectifier Test Circuit. The quality of 
diode detectors and vacuum tube rectifiers is 
checked by measuring the dc emission of the 
tube under static conditions. Cold cathode-type 
tubes are tested similar to diode detectors and 
vacuum tube rectifiers, except a higher voltage 
is applied to the tube. Various fixed test volt- 
ages are selected by pushbuttons 2 — DIODE, 
6 - OZ4, and 7 — RECT. The amount that the 
pointer of meter M101 deflects is a measure of 
the efficiency of electron emission of the tube. 

e. Mutual Conductance Test Circuit. This 
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Figure 2. Test Set, Electron Tube TV-7(*)/U, block diagram. 
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circuit gives an indication of the overall merit 
of amplifier tubes under simulated operating 
conditions, by measuring the mutual conduct- 
ance (G m) of the tube under test. When push- 
button 3 — MUT. COND. is depressed, the 
mutual conductance of the tube is indicated on 
meter M101 in terms of arbitrary units from 
0 to 120. To convert the numerical value of the 
meter reading to mutual conductance in mi- 
cromhos, refer to I paragraph 2Q.I TM 11-6625- 
274-12. 

f. Gas Test Circuit. This circuit is used to 
check for the presence of excessive amounts of 
gas in vacuum-type tubes. Excessive gas is in- 
dicated by a change in the position of the meter 
pointer due to the shift in the operating points 
of the tubes because of gas current in the grid- 
to-cathode circuit. The gas test is performed by 
depressing first pushbutton 4 — GAS 1, then 
pushbutton 5 — GAS 2. 

5. Basic Theory of Mutual Conductance Test 

To better understand the function and opera- 
ion of the mutual conductance test circuit used 
in this test set, a brief review of the basic 
principles used follows. 

a. The two secondary windings of the trans- 
former Kfig. 41 which are energized from a 
60-cycle power source, supply plate voltage to 
the full-wave rectifier tube. The inner end of 
each secondary winding connects to one side of 
a dc milliammeter (IG). A center-tapped re- 
sistor, R M , is shunted across the milliammeter. 
The load, resistance Rl, is connected between 
the center tap of the transformer (momen- 
tarily neglecting resistor R M ) and the cathode 
of the rectifier, as in common full-wave recti- 
fier circuits. When plate 2 is positive with re- 
spect to the cathode, electrons flow through the 
upper half of resistor R M and through R L , to 
the cathode, causing the meter pointer to de- 
flect in one direction. When plate 1 is positive 
with respect to the cathode, electrons flow 
through the lower half of resistor R M and 
through R L to the cathode, causing the meter 
pointer to deflect in the opposite directior With 
the load resistance fixed and with equal forces 
acting upon the meter each time the tube con- 
ducts, the meter pointer will indicate zero. The 
pointer cannot follow to oprent variations 
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Figure 4. Rectifier diagram. 

at the rate of conduction of the tube because of 
the inertia of the meter movement. 

b. If the amplifier tube to be tested is sub- 
stituted for the fixed load resistance and a 
fixed bias voltage E is applied to the tube (fig. 
5), the meter will still indicate zero because 
the amplifier tube, under steady-state condi- 
tions, acts like a fixed resistance. 

c. If, in addition to the bias voltage, an ac 
potential is applied between the control grid 
and the cathode of the tube under test, the cir- 
cuit becomes equivalent to the one used for 
mutual conductance tests in the TV-7(*)/U. 
When the ac potential causes the bias voltage 
between the control grid and the cathode to be- 
come less negative, plate current through the 
tube will increase. Since the plate-cathode re- 
sistance has decreased, more current will flow 
through resistor R M , and the deflecting force 
on the pointer of the meter will be greater than 
before the ac potential was applied. When the 
ac potential causes the bias voltage between the 
control grid and the cathode to become more 
negative on the other half cycle, the resistance 
of the tube under test will increase, plate cur- 
rent will decrease, and the deflecting force on 
the meter pointer will be less. With unbalanced 
current flow through the meter on adjacent half 
cycles and consequent unequal forces applied to 
the pointer of the meter, the deflection of the 
pointer will be proportional to the difference 
between the currents. Since the difference be- 
tween the currents was created by the ac poten- 
tial applied between the control grid and the 
cathode, the meter pointer will indicate the 
plate current changes produced by the applied 
grid voltage change. The meter, therefore, will 
indicate the mutual conductance Kpara 10a ) of 
the tube under test. 
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Figure 5. Basic mutual conductance circuit. 



6. Power Supply Circuits 

|(tig. 3| and 42-44) 

a. General. Input power to the primary of 
transformer T101 is supplied from a 105- to 
125-volt ac, 50- to 1 ,000-cycles-per-second (cps) 
power -source through FUSE lamp E103, 
POWER switc h S111 , and LINE ADJUST con- 
trol R126 (A, |fig 31 . The LINE ADJUST con- 
trol (a rheostat), operated in conjunction with 
the line voltage test circuit [para 71 adjusts 
the voltage across the primary of transformer 
T101 to 93 volts ac. 

b. Plate Supply. Plate rectifier tube V101 
is a type 83 mercury vapor rectifier tube con- 
nected in a full-wave rectifier circuit. Second- 
aries No. 1 and No. 2 supply approximately 154 
volts ac to the plates of the tube. Filament 
voltage is supplied by 5-volt secondary No. 6. 
The unfiltered, pulsating dc plate voltage output 
from the filament-cathode of tube V101 is 
tapped off at the center tap of secondary No. 
6. Secondary No. 2 is tapped at 20 volts to 
supply voltage, through current limiting re- 
sistor R117, for emission tests on certain diode 
tubes. 

c. Screen and Bias Supply. Secondary No. 
4, 330 volts center tapped, supplies voltage to 
the plates of screen and bias rectifier tube V102, 
a type 5Y3WGTA Koara 2b ) rectifier tube, 
which is connected in a full-wave rectifier cir- 
cuit. Filament voltage is supplied to V102 by 
secondary No, 5. A voltage divider (B, C, or 
D, fig. 3) is connected between terminals 4 and 
17 of T101. The voltage divider provides "bias 
voltage for mutual conductance tests and screen 
grid voltage (when required) for the tube un- 
der test. When V102 conducts, current flow 
through R129 and R130 (and R133 (B, fig. 3)) 



Section III. CIRCUIT THEORY 

produces a voltage drop across each resistor 
with a polarity as shown in B, C, and D of 
figure 3. 

(1) The bias voltage, applied to the tube 
under test, determined by the setting 
indicated in the test data book, can be 
varied by rotating the BIAS control 
knob on the front panel of the test 
set. This relocates the tap on resistor 
R129, thereby changing the difference 
in potential between the control grid 
and the cathode of the tube. 

(2) The normal screen grid voltage is 
+130 volts dc. If this voltage is too 
high for the tube under teat, a lower 
screen grid voltage can be applied to 
the tube by depressing pushbutton 2 
— DIODE. When pushbutton 2 — 
DIODE is depressed, the screen grid is 
disconnected from tap B on resistor 
R130 and is connected to tap A. The 
TV-7A/U, serial numbers 1 through 
1200, also uses voltage-dropping re- 
sistor R133 (B, fig. 3) to reduce the 
screen grid voltage to a suitable value. 

(3) When the RANGES F position of the 
FUNCTION SWITCH is used, vari- 
able resistor R139 is connected in 
parallel with R129, and R140 is con- 
nected in series with R129. The 
addition of R139 and R140 (D, fig. 3) 
reduces the current through the volt- 
age divider. The voltage drop across 
R130 is slightly decreased; the voltage 
drop across BIAS control R129 is 
greatly decreased, primarily due to 
adding a low resistance in parallel 
with the control. 
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(4) Secondary No. 3 (A, fig. 3) Supplies 
a 5-volt ac signal voltage for mutual 
conductance tests. A voltage divider 
network consisting of R120, R121, and 
R122 ffig. 42-N -4), connected across 
this winding, also provides signal volt- 
ages of 1 volt and 0.5 volt, depending 
on the resistor or resistors used, 
d. Filament Supply. Secondary No. 7 of 
T101 (A, fig. 3) supplies filament voltage to the 
tube under test and voltage for rectifier emis- 
sion tests. Terminals 19 through 37 provide 
voltages from 0 volt to 117 volts, under load. 
No-load voltages will be slightly higher. As an 
example, the no-load voltage measured between 
terminals 19 and 37 will be approximately 121 
volts with 93 volts across the primary. FILA- 
MENT VOLTAGE switch S108 is used to 
select the desired filament voltage for the tube 
under test. The BLST. position of switch S108 
enables ballast tubes to be tested for continuity, 
and supplies voltage to certain rectifier tubes 
for emission tests. Center-tapped resistor R110 
prevents injection of the filament voltage into 
the grid signal voltage. 

7. Li ne Volt age Test Circuit 

I (fig. 3 and 42-44) 

The line voltage test circuit consists prima- 
rily of a bridge circuit connected parallel to 
terminals 19 and 37 of transformer T101. Meter 
M101, which can be switched into the bridge 
circuit, provides an indication of the proper ad- 
justments of LINE ADJUST control R126. 

a. The ac voltage between terminals 19 and 
37 of T101 is applied to the rectifier bridge cir- 
cuit through part of switch S110-1 and re- 
sistors R134 (TV-7B/U and TV-7D/U only) 
and R124. The rectifier bridge circuit, except 
for the TV-7A/U, consists of copper oxide 
rectifier CR101 and bridge-balanc ing resis tors 
R123 and R125. On the TV-7A/U Kfiq. 42 1 and 
43), in addition to bridge-balancing resistors 
R123 and R125, when meter shunt resistors 
R131 and R132 are used they are also part of 
the rectifier bridge circuit and are connected in 
parallel with copper oxide rectifier CR101. Re- 
sistors R131 and R132 are added to the bridge 
circuit, as required, during initial calibration 
of the line adjust circuit. 

b. When pushbutton 1 — LINE ADJ. is de- 
pressed, meter M101 and filter capacitor C103 



are connected in parallel with copper oxide rec- 
tifier CR101 and bridge-balancing resistors 
R123 and R125 (and meter shunt resistors 
R131 and R132, when used, on the TV-7A/U). 
At the same time, the rectifier bridge circuit is 
connected between terminals 19 and 37 of T101 
through voltage-dropping resistor R124 and 
variable resistor R134 (TV-7 B/U and TV- 
7D/U only). 

(1) On the TV-7/U and TV-7A/U, the 
value of voltage-dropping resistor 
R124 is such that, when 121 volts ac 
(no load) exists between terminals 
19 and 37 of transformer T101, and 
pushbutton 1 —LINE ADJ. is de- 
pressed, the meter pointer will indi- 
cate at LINE TEST. 

(2) On the TV-7B/U and TV-7D/U, the 
value of resistors R124 and R134 are 
such that, when 121 volts ac (no load) 
exists between terminals 19 and 37 
of T101 and variable resistor R134 is 
properly adjusted, the meter pointer 
will indicate at LINE TEST when 
pushbutton 1 — LINE ADJ. is de- 
pressed. 

c. When power is applied to the test set and 
the setting of resistor R126 is varied, the volt- 
age across the primary and the secondaries of 
T101 will change. The meter pointer should in- 
dicate at LINE TEST when pushbutton 1 — 
LINE ADJ. is depressed and resistor R126 is 
properly adjusted. 

d. Current flow through the line voltage test 
circuit is as follows: 

(1) When terminal 37 of T101 is negative 
with respect to terminal 19, the right- 
hand part of CR101 will conduct and 
the left-hand part of CR101 will not 
conduct. Current will flow from termi- 
nal 37 through one part of switch 
S110-1, variable resistor R134 (TV- 
7B/U and TV-7D/U only), and volt- 
age-dropping resistor R124 to the 
junction of R123 and R125. The cur- 
rent will divide at this point. Some of 
the current will flow through R125; 
the remainder of the current will flow 
through R123, part of switch S110-1, 
meter M101 and filter capacitor C103, 
and another part of switch S110-1. 
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The total current in the circuit will 
flow through the right-hand part of 
CR101. 

(2) When terminal 19 is negative with 
respect to terminal 37, the left-hand 
part of CR101 will conduct and the 
right-hand part of CR101 will not 
conduct. Current will flow from ter- 
minal 19 through the left-hand part 
of CR101 to the junction of R123 and 
one part of switch S110-1. The cur- 
rent will divide at this point. Some of 
the current will flow through R123; 
the remainder of the current will flow 
through part of switch S110-1, meter 
M101 and filter capacitor C103, 
another part of switch S110-1, and 
R125. The total current in the circuit 
will flow through R124, variable re- 
sistor R134, and one part of switch 
S110-1 to terminal 37 of T101. 



8. Shorts and Noise Test Circuit 

rfig. 7 l and 42-44) 
a. Shorts Test Circuit. 

(1) The voltage across secondary No. 2 
of transformer T101 is applied to a 
voltage divider c onsistin g of resistors 
R107 and R108 I (fig. 71 . The voltage 
across R107 is applied to the elements 
of the tube under test through C102 
and R109 and C105. Neon SHORTS 
lamp E101 is in parallel with C105 
and R109. Capacitor C105 and re- 
sistor R109 eliminate internally 
generated harmonics that are a result 
of operating the test set on input line 
frequencies higher than 60 cps. 

(2) The voltage across R107 is applied 
to the elements of the tube under test 
when the selector switches are 
properly set and the FUNCTION 
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Figure 6. Simplified line voltage test circuit. 
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SWITCH is turned from positions 1 
through 5. A short between two or 
more elements of the tube under test 
will complete the circuit between C102 
and R109, C105, and the neon 
SHORTS lamp. The voltage applied 
to the SHORTS lamp will cause the 
gas to ionize, thereby producing a 
visual indication of an interelement 
short. 

(3) If the polarity of the applied voltage 
is such that terminal 13 of T101 is 
negative with respect to terminal 11, 
and a short exists between two ele- 
ments of the tube under test, the cur- 
rent flow will be as follows: 

(a) The total current in the circuit will 
flow from terminal 13 of T101 
through R108 to the junction of 
C102 and R107. The current will 
divide at this point. Some of the 
current will flow through R107 to 
terminal 11 of the transformer; the 
remainder of the current will flow 
through C102 and across the short 
within the tube under test to the 
junction of C105, R109, and 
SHORTS lamp E101. The reactance 
of C105 and the resistance of R109 
are very high compared with 
the resistance of the conducting 
SHORTS lamp. The majority of the 
current, therefore, will flow through 
the SHORTS lamp to terminal 11 
of T101. 

(b) When terminal 11 of T101 is nega- 
tive with respect to terminal 13, 
current will flow to the junction of 
resistors R107 and R109, capacitor 
C105, and SHORTS lamp E101. 
Some of the current will flow 
through R107 to the junction of 
R108 and C102; the majority of the 
remaining current will flow through 
the SHORTS lamp, across the 
shorted elements within the tube 
under test, and through C102 to 
the junction of resistors R107 and 
R108. The total current in the cir- 
cuit will flow through R108 to 
terminal 13 of T101. 



b. Noise Test Circuit. The shorts test Cir- 
cuit is also used when testing a tube for noise. 
NOISE test jacks J103 and J104 are used to 
connect a radio receive r or an audio amplifier 
Ifpara 22irTM 11-6625-274-12) in parallel with 
SHORTS lamp E101 through isolating capaci- 
tor C101. Intermittent disturbances between 
the tube elements can often be made to occur by 
tapping a tube. Momentary shorts, which are 
too brief to be indicated by the SHORTS lamp, 
permit the alternating voltage across R107 to 
be applied to the neon lamp and cause a brief 
oscillation. The oscillations are reproduced and 
amplified by the radio receiver or the audit! am- 
plifier and are heard as an audible signal simi 
lar to static. 

9. Rec tifier T est Circuit 

Iffiq. 8J 9, and 42-44) 
The rectifier test circuits in the TV-7(*)/U 
are similar t o the sim plified rectifier test cir- 
cuit shown in I figure 9l 

a. The circuit shown in | figures 8 | and 9 is 
used when the rectifier tube under test is 
supplied with a test voltage of 35 volts ac. 

(1) Some diode tubes, such as the 6H6, 
use a test voltage of only 20 volts ac, 
which is supplied by part of secondary 
No. 2 of T101 Iffiq . 42-1 44) . The actual 
voltage applied between the plate and 
the cathode is approximately 18 volts 
ac because of a voltage drop across 
current limiting resistor R117. 

(2) A test voltage of approximately 287 
volts ac is applied to rectifier tubes of 
the cold cathode type, such as the OZ4. 

(3) Because of the different voltages re- 
quired to test various types of diodes, 
the test circuits will necessarily be 
slightly different from the circuit 
shown in l figures i and 9. 

b. Filament voltage is sup plied to the recti- 
fier tube under test Kfiq. 8l and 9) from ter- 
minals 19 and 27 of transformer T101. When 
pushbutton switch S110-7 is depressed, 35 volts 
ac is applied between the cathode and the plate 
of the tube under test. The tube will conduct 
only when the plate is positive with respect to 
the cathode, thereby producing a pulsating dc 
flow through the circuit. The current through 
meter M101 is proportional to the electron 
emission of the tube, and the amount of deflec- 
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Figure 7. Simplified shorts and noise test circuit. 



tion of the meter pointer is a measure of the 
efficiency of electron emission of the tu be. 
c. The partial schematic diagram |(fig. 8) 



shows the various switch sections used, and the 
contacts made, to test a type 5Y3WGTA elec- 
tron tube. Refer to the simplified circuit (fig. 
9) for the operation of the circuit (d below). 

d. When the polarity of the applied voltage 
is such that terminal 34 is positive with respect 
to terminal 19, current flow will be as follows: 

(1) Filament current will flow from ter- 
minal 19 of transformer T101 to the 
junction of R110 and pin 8 of the 
5Y3WGTA under test. The current 
will divide at this point. Some of the 
current will flow through R110; the 
remainder of the current will flow 
through the filament-cathode of the 
tube to the other side of R110. The 
total filament current will return to 
terminal 27 of the transformer. 

(2) When pushbutton switch S110-7 is de- 
pressed and an ac voltage is applied 
between the plate and the cathode of 
the tube, plate current will flow from 
the cathode to the plate (pin 4) and 
through current limiting resistor R103 
to pushbutton switch S110-7, where 
the current will divide. Some of the 



current will flow through R112; the 
remainder of the current will flow to 
the slider arm of R127A, where the 
current will divide again. Some of 
the current will flow through resistor 
R127A to the junction of R127A and 
R127B; the remainder of the current 
will flow through the small resistance 
between the slider arm and the other 
end of R127A, and through C103 and 
M101. The meter pointer will indi- 
cate the efficiency of electron emission 
of the tube. The current from C103 
and M101 will combine with the cur- 
rent from R112, and will flow through 
R127B to the junction of R127B and 
R127A. The total current in the circuit 
will flow through load resistor R106 
to terminal 34 of T101. 

(3) When terminal 34 of T101 is negative 
with respect to terminal 19, filament 
current will flow from terminal 27 to 
the junction of R110 and pin 2 of the 
5Y3WGTA under test. The current 
will divide at this point. Some of the 
current will flow through R110; the 
remainder of the current will flow 
through the filament-cathode of the 
tube to the other side of R110. The 
total filament current will return to 
terminal 19 of the transformer. 
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Figure 5. Rectifier test circuit, TV-7D/U, partial schematic diagram. 



(4) When terminal 34 of T101 is negative 
with respect to terminal 19, the plate 
of the tube is negative with respect 
to the cathode and no plate current 
will flow. The damping action of the 
meter movement results in a relatively 
constant meter indication even though 
no current is supplied by the tube 
under test. 

e. Since the tube under test in this instance 
is a duodiode, each half of the tube must be 
tested separately. Whet the selector switches 
are reset according to the information in the 
tube test data book, the plate connection to pin 
4 is broken and pin 6 is connected into the test 
circuit. 

10. Mutual Conductance Test Circuit 

[fig. 10,1 11, and 42-44) 

a. The mutual conductance (GJ of an 
amplifier-type vacuum tube is an indication of 
the effectiveness of the tube to convert a small 
change in grid voltage (grid signal) to a large 
change in plate current, The mutual conduct- 
ance of a tube is found by dividing the change 
in plate current ( p ) by the change in grid 
voltage (4e g ). 

b. The plate voltage for the tube un der test 
is supplied by plate rectifier tube V101 I (fig - 101 
and 11). Screen and bias rectifier tube V102 



supplies the screen grid voltage and the bias 
voltage to the tube under test for a direct mea- 
surement of mutual conductance. The bias volt- 
age is adjusted by BIAS control R129. The 
signal voltage, developed across secondary No. 
3 of T101, produces an ac flow through voltage 
divider resistors R120 through R122. The volt- 
age across all three resistors is applied between 
the control grid and the cathode of the 6SK7 
under test, and acts in series with the dc grid 
bias. The signal voltage alternately swings the 
grid voltage more negative or less negative, 
thereby producing the variable grid voltage 
(4e g ) required for a dynamic test. 

Note. Other electron tubes may require a smaller 
signal voltage. When this is the case, switching cir- 
cuits enable only R120, or R120 and R121, to be con- 
nected into the test circuit. 

c. The mutual conductance test circuit is 
actuated by pushbutton switch S110-3 (3 — 
MUT. COND.). The normal screen grid volt- 
age of +130 volts dc is excessive for testing 
certain tubes such as the 1R5. In such cases, it 
is necessary to hold down pushbutton switch 
S110-2 (2— DIODE) before pushbutton 
switch S110-3 is depressed. This action breaks 
the connection between the screen grid of the 
tube under test and contact A of resistor R130, 
and connects the screen grid to contact B of 
R130, which is at a potential of approximately 
+56 volts dc. 




I. SWITCH SIIO-1U IS SHOW* DEPRESSED. 
2 CD DENOTES EQUIPMENT MARKING, 
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Figure 9. Simplified rectifier test circuit, TV-7D/U. 
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d. The partial schematic diagram I (fig . 10) 
shows the various switch sections used and the 
Contacts made to test a type 6SK7 electron tube. 
Refer to the simplified circuit Iffig. 11) for the 
operation of the circuit (e below). 

e. When pushbutton switch S110-3 is de- 
pressed, a voltage of approximately +150 volts 
dc is applied to the plate of the tube under 

(1) When the polarity of the voltage 
across secondary No. 2 of T101 is such 
that pin 3 of V101 is positive with 
respect to the cathode of V101, the 
signal voltage applied between the con- 
trol grid and the cathode of the tube 
under test will swing in a positive 
direction, thereby decreasing the bias 
and increasing the current flow 
through the circuit. The increasing 
current will flow from the cathode to 
the plate of the 6SK7, through R103, 
a neutralizing resistor, to the cathode 
of V101. Current will flow from the 
cathode of V101 to pin 3 and through 
secondary No. 2 of T101 to the junc- 
tion of R111 and R135 in parallel. Cur- 
rent will divide at this point. Some 
current will flow through R113 and 
R135 to the cathode of the tube under 
test; the remainder of the current will 
flow through R111, M101 and C103 
in parallel, R118, and R115 and R137 
in parallel, to the cathode of the tube 
under test. The screen grid will draw 
some current since it is positive with 
respect to the cathode. The screen 
grid current will flow through R102, 
which is used to suppress oscillations 
that may be produced by the tube un- 
der test, to V102, and back to the 
cathode of the tube. Resistor R104, 
in the control grid circuit, is also used 
to suppress oscillations that may be 
produced by the tube under test. 

(2) When the polarity of the voltage 
across secondary No. 1 of T101 is 
such that pin 2 of V101 is positive 
with respect to the cathode of V101, 
the signal voltage applied to the tube 
under test will swing in a negative 
direction, thereby increasing the bias 
and decreasing the current flow 



through the circuit. The decreasing 
current will flow from the cathode to 
the plate of the 6SK7 and through 
R103 to the cathode of VIOL Current 
will flow from the cathode of V101 to 
pin 2, and through secondary No. 1 of 
T101 to the junction of R118 and 
R115 and R137 in parallel. Current 
will divide at this point. Some cur- 
rent will flow through R115 and R137 
to the cathode of the tube under test; 
the remainder of the current will flow 
through R118, M101 and C103 in 
parallel, R111, and R113 and R135 in 
parallel, to the cathode of the tube 
under test. 

(3) With unbalanced currents flowing 
through M101 on adjacent half cycles, 
and unequal forces applied to the 
meter pointer, the deflection of the 
pointer will be proportional to the 
difference between the two currents. 
The heavier current flow through 
M101 occurs when pin 3 of V101 is 
positive with respect to the cathode 
of V101, and results in an essentially 
steady, upscale reading on the meter, 

11. Ga s Test Circuit 

r^2i 

a. The plate voltage for the tube under test 
is supplied by secondary No. 2, terminals 11 
and 13, of T101. Screen and bias rectifier tube 
V102 supplies the bias voltage. Since there is 
no screen grid in the tube under test in this 
instance, no connection is made to the screen 
grid voltage supply. 

b. When pushbutton switch S110-4 (4 — 
GAS 1) is depressed, a definite value of plate 
voltage and bias voltage is applied to the tube 
under test and causes a definite value of plate 
current to flow. Meter M101 is in the plate-to- 
cathode circuit of the tube under test and will 
be actuated by the plate current. 

c. When pushbutton switch S110-5 (5 — 
GAS 2) is depressed, grid resistor R128, which 
was shorted by part of switch S110-5, is in- 
serted into the control grid circuit. If grid 
current flows from the bias voltage source 
through the grid circuit to the cathode as 
shown by the arrows, due to gas in the tube, 
the grid current will develop a voltage drop 
across R128 in the direction indicated. A 
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Figure 11. Simplified mutual conductance test circuit, TV-7D/U. 
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Figure 12. Simplified gas test circuit. 



voltage drop across R128 will reduce the nega- 
tive bias on the grid of the tube, and will cause 
the plate current to increase. The increased 
plate current must flow through M101 and will 
cause the meter reading to increase. The in- 
creased meter reading should not exceed one 
scale division. 

Note. In the TV-7D/U, resistor R141 is connected 
parallel to R128 for gas tests when the RANGES F 
position of the FUNCTION SWITCH is used. 

12. Special Switching Circuits 

ffia. 13 I and 14) 
a. Selector Switches. 

(1) The selector switches, FILAMENT 
(S107 and S106), GRID (S105), 
PLATE (S104), SCREEN (S103), 
CATHODE (S102), and SUPPRES- 
SOR (S101) are constructed and in- 
terconnected so as to eliminate the 
possibility of applying more than one 
voltage to any tube pin at the same 
time, or of creating a shorted con- 
dition by accidental disturbance of the 
switches. The basic principle of this 
interlocking circuit is shown in figure 
13. 

(2) Conductors from test socket contacts 
1 through 9 enter the switching cir- 
cuit from the left and progress toward 
the right through the FILAMENT, 
GRID, PLATE, SCREEN, CATH- 
ODE, and SUPPRESSOR selectors. 
To simplify the figure, only portions 



of the first four selectors have been 
shown. 

(a) The left FILAMENT selector is set 
to apply voltage to pin 1 of the test 
sockets. This switch setting auto- 
matically breaks the conductor from 
pin 1 at point A, and makes it 
impossible for any other voltage to 
reach pin 1 regardless of where the 
succeeding selectors are set. 

(b) The right FILAMENT selector is 
set to apply voltage to pin 2. The 
conductor is broken from this pin 
at point B, and no other voltage can 
reach pin 2. 

(c) When the GRID selector is set to 
deliver grid voltage to pin 3, the 
conductor is broken from this pin 
at point C and the application of 
any other voltage to pin 3 is pre- 
vented. 

(d) Setting the PLATE selector to de- 
liver plate voltage to pin 4 breaks 
the conductor from pin 4 at point 
D. 

(e) If the first four selectors are set in 
this manner, filament voltage is ap- 
plied across pins 1 and 2, grid 
voltage to pin 3, and plate voltage to 
pin 4, but application of any other 
voltage to these pins is impossible. 

b. Shorts Test Switch. The operation of the 
SHORTS portion of FUNCTION SWITCH 
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S109 Kfia. 14H shows the shorts test section of 
the switch in position 1. In this position, the 
cathode, the filament, and the suppressor grid 
of the tube under test are in contact with seg- 
ment Y; the screen grid, the plate, and the 
control grid are in contact with segment Z. 
Any shorted condition between an element on 
segment Y and elements on segment Z com- 
pletes the circuit between C102 and E101, and 
SHORTS lamp E101 will glow. Rotation of . . 
switch from position 2 through position 5 
changes the grouping of the elements on the 
two segments. Different types of shorts will 
cause the neon lamp to glow on different posi- 
tions of the switch; that is, a screen-to-suppres- 
sor short will cause the lamp to glow in all five 
positions while a control grid-to-plate short 
will cause a glow only on position 4. The fol- 
lowing chart shows the various possible inter- 



element shorts within a tube and the positions 
of the FUNCTION SWITCH in which the 
SHORTS lamp will glow for a particular short: 
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Nott. Multisection tubes must be tested for shorts by Individual 
sections. Data in the aborts test chart above apply to the elements 
of the sections of these tubes. 
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Figure 13. Simplified selector switch diagram. 
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Figure 14. Simplified shorts test switch diagram. 



CHAPTER 2 
TROUBLESHOOTING 



13. General Instructions 

Troubleshooting at fourth and fifth echelon 
maintenance levels includes all the techniques 
outlined for organizational maintenance (TM 
1 11-6625-274-12) l and any special or additional 
techniques required to isolate a defective part. 
The field and depot maintenance procedures are 
not complete in themselves but are supple- 
mented by the procedures described in TM 11- 
6625-274-12. The systematic troubleshooting 
procedure, which begins with the checks that 
can be performed at an organizational level, 
must be completed by means of additional lo- 
calizing and isolating techniques. 

14. Troubleshooting Procedures 

a. General. The first step in servicing a de- 
fective test set is to localize the fault to the 
circuit responsible for abnormal operation. The 
second step is to isolate the fault to the defec- 
tive part that is responsible for the abnormal 
condition. Some faults, such as a burned-out 
resistor, can often be located by sight or smell. 
The majority of faults, however, must be local- 
ized by checking resistances. 

b. Localization. The test set can be used 
to check pilot lamps, diode tubes, amplifier 
tubes for G m , gas, and noise, and to check tubes 
for shorts. The first step in localizing troubles 
is to determine the circuit or circuits at fault 
by the following methods: 

(1) Visual inspection. The purpose of 
visual inspection is to locate faults 
without testing or measuring circuits. 
All meter readings and other visual 
signs should be observed to try to 
localize the fault to a particular cir- 
cuit. 

(2) Operational tests. Operational tests 
frequently indicate the general loca- 
tion of trouble. In many instances, 
the tests will help in determining the 
exact nature of the fault. The equip- 
ment performance checklist (TM 11- 
6625-274-12) is a good operational 
test. 



c. Isolation. The checks listed below will 
aid in isolating the trouble. After the trouble 
has been isolated to a particular circuit, isolate 
the trouble within that circuit to a particular 
part. 

(1) Resistance meas urements . Use the 
schematic diagram ITfiq. 42K 4) to find 
the value of the components. Use re- 
sistance measurements Ifpara 171 and 
I fig. 33 1 and 34) to find the value for 

normal readings, and compare them 
with the readings taken. 

(2) Troubleshooting chart. The symptoms 
listed in the troubleshooting chart 
[para 161 will aid in localizing trouble 
to a component part. 

(3) Intermit tent troubles. In all these 
tests, the possibility of intermittent 
troubles should not be overlooked. If 
present, this type of trouble may often 
be made to appear by tapping or jar- 
ring the equipment. Check the wiring 
and connections to the test set. 

15. Tools and Test Equipment Required 

The following chart lists the tools and test 
equipment required for troubleshooting the test 
set, the associated technical manuals, and the 
assigned common names. 



TmI 1 t«l M.«iMM«t 
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Tool 
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Multimeter 


TM 11-5527 


Multimeter 


TS-362/U 






Test Set, Elec- 


TM 11-6625-274-12 


Test set 


tron Tube 






TV-7(*)/U 







16. Isolating Troubles 

a. General. In the troubleshooting chart 
(c below), procedures are outlined for isolat- 
ing troubles to. a particular component part. 
The adjustment chart (d below) indicates the 
test that is to be performed when certain com- 
ponent parts are adjusted or replaced. Parts 
locations for the different models of the test 
set are shown in figures 15 through 32. Re- 
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sistance values are indicated on the schematic 
diagrams Kfiq. 42-1 44). Depending on the na- 
ture of the operational symptoms, one or more 
of the isolating procedures will be necessary, 
b. Use of Chart. The troubleshooting chart 
is designed to supplement operational checks 
which can be performed at an organizational 
level. If previous operational checks have re- 



suited in reference to a particular item of the 
chart, go directly to the referenced item. If no 
operational symptoms are known, begin with 
item 1 of the equipment performance checklist 
[TM 11-6625-274-12)~l and proceed until a 
symptom of trouble appears. 

c. Troubleshooting Chart. 



Meter pointer deflects beyond full 
scale when POWER switch is set 
to ON. 

PILOT lamp does not light when 
POWER switch is set to ON. 



Meter pointer will not adjust to 
LINE TEST mark. 



No meter indication when perform- 
ing line adjustment check. 



SHORTS lamp does not light when 
checking shorts test circuit (para 
17e, TM 11-6626-274-12). 



C104 shorted 



Defective PILOT lamp or lamp 
loose in socket. 



Open conductor in ac line cord, 
open FUSE lamp E103, R126, 
T101 primary, or defective 
switch S111. 



Open secondary No. 7 of T1 01 . 

R123 or R1 25 open 

Defective transformer T101 

Defective rectifier CR1 01 

Defective meter M1 01 

Rectifier CR101 or C103 shorted. 



R124, R134, (TV-7B/U and TV- 
7D/U), or secondary No. 7 of 
T101 open. 

Pushbutton switch S110-1 con- 
tacts not making properly. 



R108 or C102 open, or C105 
shorted. 

Secondary No. 2 of T101 open. 
Defective selector switch contact. 



Replace C104. 



Tighten lamp in socket. Check 
continuity if lamp does not 
light. 

Set POWER switch to ON and 
connect ohmmeter between 
prongs of ac line cord plug. 
If meter indicates zero, check 
R126, FUSE lamp E108, switch 
S1 11, T101 primary, and each 
conductor in the ac line cord. 
Replace as necessary. 

Check for continuity between 
terminals 22 and 28 of T1 01 . 
Replace T101 if necessary. 

Replace R123 or R125. 

Check resistance of T101 (para 
17). Replace T101 if neces- 
sary. 

Replace CR101. 

Check meter and replace if nec- 
essary. 

Check and replace shorted com- 
ponent. 

Replace R124, R134, or T101. 



Depress pushbutton 1— LINE 
ADJ. several times. Clean 
switch contacts. Replace 
switch S110 if necessary. 

Replace R108, C102, or C105. 



Check and replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 
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Check continuity through the ap- 
propriate section of each 
switch. 


6 


Meter pointer will not adjust to 10 
or to 100 when BIAS control is 
varied for gas test (TM 11-6625- 
274-12). 


R104open 


Replace R104. 


7 


Meter does not indicate when push- 
button 2— DIODE is depressed 
(diode tests only). 


R103, R117, R127B, R127A, at 
end opposite R127A, B junc- 
tion, or secondary No. 7 of 
T101 open. 

Defective selector switch contact. 


Replace R103, R117, R127A, or 
R127B. 

Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the ap- 
propriate section of each 
switch. 

Adjust defective contact; replace 
switch if necessary. 


8 


Meter reading beyond full scale 
when pushbutton 3-MUT. 
COND. is depressed. 


R113, R134, (TV-7A/U, serial 
No. 1201-9492), R135 (TV- 
7B/U, TV-7D/U) open. 


Replace R113, R134 (TV-7A/U, 
serial No. 1201-9492), or R1 35 
(TV-7B/U, TV-7D/U). 


9 


Meter does not indicate when push- 
button 3— MUT. COND. is de- 
pressed. 


1— > .1 /"\ O l—l J J J l—l J J I— /T\ / -7/11 T\ / 

R103, R1 1 1 , R1 15 (TV-7/U, TV- 
7A/U, serial No. 1-1200), or 
R118 open. 

Open secondary No. 2, 3, or 6 of 
T101. 


Replace defective resistor. 
Check T101; replace if necessary. 






Defective VI 01 


Replace V1 01. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the ap- 
propriate section of each 
switch. 

Adjust defective contact; replace 
switch if necessary. 






Defective selector switch contact. 


10 


Meter pointer deflects to left, off 

cr"alo iA/hon m ichhi ittnn ^-IV/II IT 
bUalc, Wllcll fJUbl IUU LLUI 1 O IVIU 1 . 

COND. is depressed. 


R115, R135 (TV-7A/U, serial 
numbers 1201-9492), R137 
(TV-7B/U, TV-7D/U) open. 


Replace defective resistor. 


11 


Meter does not indicate when push- 
button 4-GAS 1 is depressed. 


R103, R111, R115, R118, or R119 
open. 

Open secondary No. 2 or 6 of 
T101. 

Defective VI 01 


Replace defective resistor. 
Check T101; replace if necessary, 
Replace V101. 
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Correction 






Defective selector switch contact. 


Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appropriate section of each 
switch. 

aojusi aeTecuve coniaci, replace 
switch if necessary. 


12 


Meter reading beyond full scale 
wriGn pusnDutton 4 — oAo i is ex- 
pressed. 


R113, R134, (TV-7A/U, serial 
nurnDers i£Ui-y4y£), nioo 
(TV-7B/U, TV-7D/U) open. 


Replace defective resistor. 


13 


Meter reading increases several 
units when pushbutton 5-GAS 
2 is depressed. 


R128 or R141 (TV-7D/U, F po- 
sition of FUNCTION 
SWITCH), open. 


Replace defective resistor. 


14 


Meter does not indicate when push- 
button 6-OZ4 is depressed. 


R1 03, R1 1 9, R1 27A at end oppo- 
site R127A, B junction, or 
R127B open. 

Open secondary No. 2 or 7 of 
T101. 

Defective selector switch contact. 


Replace defective resistor. 

Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appropriate section of each 
switch. 

mujusi ueiecuve coniaci, re- 
place switch if necessary. 


15 


Meter reading beyond full scale 
when pushbutton 6-OZ4 is de- 
pressed. 


R112 open 


Replace R112. 




16 


Meter does not indicate when push- 
button 7— RECT. is depressed. 


R103, R106, R127A at end oppo- 
site R127A, R127B junction, or 
R127Bopen. 

Open secondary No. 7 of T101. 

Defective selector switch contact. 


Replace defective resistor. 

Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appropriate section of each 
switch. 

AHiiict Hpfpptix/ci pontapt* rpnlapp 

MUJUoL UCltSULIVC UUIIlClUl, IcpidUC 

switch if necessary. 


17 


Meter reading beyond full scale 
when pushbutton 7--RECT. is 
depressed. 


R1 12 open 


Replace R112. 


18 


Meter reading abnormally high 
(full scale or beyond) when test- 
ing some high-gain eletron 
tubes. 


Test circuit is oscillating 


Redress the leads from all of the 
test sockets until correct read- 
ing is obtained. 

Note. This may correct the trouble 
of only a particular tube rather than 
all high-gain tubes. Several types of 
high-gain tubes should be tested and 
the test socket leads redressed until 
each tube tests correctly. 
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19 



20 



21 



22 



23 



24 



25 



No voltage at panel lamp test 
socket. 



Signal voltage is zero (measured at 
test socket). 



Signal voltage is low or high 
(measured 1 1 test socket). 

Plate voltage is zero (measured at 
test socket). 



Plate voltage is low (measured at 
test socket). 



Plate voltage is high (measured at 
test socket). 

Screen voltage is zero (measured 
at test socket). 



Open secondary No. 7 of T101 .... 

Defective switch S106, S107, or 
S108. 



R104, R120, R121, or R122 open. 

Open secondary 3 of T1 01 

Defective selector switch contact. 



R104, R120, R121, or R122 
changed value. 

V101 defective 

R103 open 

Open secondary No. 6 of T101 ... 
Defective selector switch contact. 



V101 defective. 



Open secondary No. 1 or 2 of 
T101. 

Open secondary No. 5 of T101 



V102 defective. 



Open secondary No. 5 of T101 

R102, R133 (TV-7A/U, serial 
numbers 1-1200), or R129 (-) 
end open. 

Defective selector switch contact. 



Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appro priate sec tion of each 
switch Kfia. 424 44). 

Adjust defective contact; replace 
switch if necessary. 

Replace defective resistor. 
Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to teat position. 

Check continuity through the 
approp riate sec tion of each 
switch |(fio~42l 44). 

Adjust defective contact; replace 
switch if neceassary. 

Check resistances; replace defec- 
tive resistor. 

Replace V101. 
Replace R108. 

Check T101; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appro priate sec tion of each 
switch lUg. 42K 4). 

Adjust defective contact; replace 
switch if necessary. 

Replace V101. 

Check T101; replace if necessary. 



Check T101; replace if necessary. 
Replace V1 02. 

Check T101; replace if necessary. 
Replace defective resister. 



Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
appro priate sec tion of each 
switch Kfiq. 424 44). 

Adjust defective contact; replace 
switch if necessary. 
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26 



27 



28 



Screen voltage is low (measured at 
test socket). 



Screen voltage is high (measured 
at test socket). 



Bias voltage is zero (measured at 
test socket). 
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Bias voltage is low (measured at 
test socket). 



V102 weak 



Open secondary No. 3 or 4 of 
T101. 

R129 open at (+) end or R130 
open. 

Open secondary No. 6 of T101 

R104, R129, R130, or R133 (TV- 
7A/U, serial numbers 1-1200) 
open. 

V102 defective 

Open secondary No. 5 of T101 

Defective selector switch contact. 



V1 02 weak 



Open secondary No. 3 or 4 of 
T101. 



Replace V102. 

Check T101; replace if necessary. 

Replace defective resistor. 

Check T101 ; replace if necessary. 
Replace defective resistor. 

Replace V102. 

Check T101 ; replace if necessary. 

Rotate each selector switch knob 
and reset to test position. 

Check continuity through the 
approp riate sec tion of each 
switch [7TTg~42l 44 ).. 

Adjust defective contact; replace 
switch if necessary. 

Replace V102. 

Check T101 ; replace if necessary. 



d. Adjustment Chart. 





TWA/I 










Social mmAms 1M1 
ftwwgli MM 


TV-71/i 


TV-7B/H 


CR101 or R124 


CR101 or R124 


CR101 or R124 


CR101, R124, 
or R134 


CR101, R124, 
or R134 


R129 or R130 


R129, R130, 
or R133 


R129 or R130 


R129 or R130 


R129 or R130 


R113 or R115 


R113 or R115 


R113 or R115 


R113 or R115 


R113 or R115 


R127 


R127 


R127 


R127 


R127 


R114 


R114 


R114 


R114 


R114 
R139 



Tail 



Line adjust circuit 
I(para23) 

Plate Kpara 231 and 
screen grid (pare 24) 
voltage 

Si mulated t ube test 
Kpara 26) 

Shunt control 
r5a7a-27l 

RANGES C of FUNC- 
TION SW ITCH 
roara 28D 

Bias voltage [(para 22\ 
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Figure 15, Test Set, Electron Tube TV -7 AID ( serial 
numbers 1 through ItOOJ, front-left oblique. 



8101 



TM6625 274-J5 -IT 




Figure 17. Test Set, Electron Tube TV-7BIU, front-left oblique. 
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CH 101 



A102 

SIOI 

sro» 



Figure 18. Test Set, Electron Tube TV-7D/U, front-left oblique. 




Figure 19. Test Set, Electron Tube TV-7/U, front-right oblique. 



CRlOl RII4 R 1 13 Rl 15 C102 




£103 TM6625-274-35-2I 



Figure 20. Teat Set, Electron Tube TV -7 All] (serial 
numbers 1 through 1200), front-right oblique. 

CO 




E103 

Figure 21. Test Set, Electron Tube TV-7A/U (aerial numbers 
1201 through 9492), front-right oblique. 



KI14 Rii3 ft 1 1 3 RI34 TK>t 




R:2€ 
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Figure 22. Test Set, Electron Tube TV-7B/U, front-right oblique. 




Figure 23. Test Set, Electron Tube TV-7DIU, front-right oblique. 




Figure 24. Test Set, Electron Tube TV-7/U, tubes removed, 
rear-right oblique. 
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Figure 25. Test Set, Electron Tube TV-7A/U (serial numbers 
1 through 1200), rear-right oblique. 




MIOI 

Figure 26. Test Set, Electron Tube TV-7A/U (serial numbers 
1201 through 9492), rear-right oblique. 
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*»»• *VIOI XVIOt ffiftft K12TA.I 

TMS«2ft-274- 39- t« 

F/gi/re 27. Tesf Sef, Electron Tube TV-7D/U, tubes removed, 
rear-right oblique. 



CLAMP CLAMP 
A 3 




Figure 28. Test Set, Electron Tube TV-Y/U, direct-rear view. 
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Figure £9. Test Set, Electron Tube TV -7 At U (serial numbers 
1 through 1200), direct-rear view. 



«l»0 CLAMP C CLAMP A 




RIOI 



JI04 



RII7 



RlCS 



cioe 



TM662S-274-33-3t 



Figure 30. Test Set, Electron Tube TV-7A/U (serial numbers 
1201 through 9492), direct-rear view. 




RI37 RI34 



R I 24 



Rl 22 



RI35 



TM6625-274-35-32 

Figure 31. Test Set, Electron Tube TV-7B/U, direct-rear view. 
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R124 ItltZ «<3» 

TM6625-274 35-33 

Figure 32. Test Set, Electron Tube TV-7D/U, direct-rear view. 
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EI06 



NOTES 

1 VOLTAGES AND RESISTANCES MEASURED IN RESPECT TO TERMINAL 
49 ON TRANSFORMER TiOl VOLTAGES ARE AC UNLESS OTHERWISE 
INDICATED 

2 DC VOLTAGES MEASURED WITH A IOOO OHMS -PER VOLT METER 

3 NC INDICATES NO CONNECTION 

4 VOLTAGE READINGS ABOVE UH£ RESISTANCE READINGS BELOW 
LINE 

5 RESISTORS ft 1 31 OR Ri32 *F USED WILL BE MOUNTED AS SHOWN 

ft MEASUREMENT WILL VARV WHEN RESISTORS fl 1 31 OR R 1 32 ARE 
MOUNTED ON El 06 

7 NO TUBE IN TEST SOCkETS 

• SWITCH SELECTOR AND CONTROL POSITIONS 



SWITCH SELECTOR OR 
CONTROL 



I FILAMENT VOLTAGE ] SWITCH 
[FILAMENT] SELECTORS 
[grid] SELECTOR 
f PLATE~j SELECTOR 

[screen] selector 
[cathode 1 selector 
j suppressor] selector 
[function switch! 
[shunt] control 



BIAS CONTROL 



POSITION 



(h|and00 

q 
a 

5) 

B 
0 

B 

0 
0 



9 OEPRESS [LINE ApJ | PUSHBUTTON AND ROTATE 
[LINE ADJUST] CONTROL UNTIL METER POINTER 
IS DIRECTLY OVER | LINE TEST] MARK 



6 5V 



LESS THAN \ 
3 4V 



25 

OV 



0 

165V 



OV 



2 IK 
16 BV 



I 3K 



ITV 



80 

OV 



IK 
OV 



5 3K 



I26VDC 148V AC 



B M 

(25VDC 146V AC 



e 5K 

S5VDC MV AC 



4K 

JBVDC 44V AC 



3K 
NC 



RllO 



RH9 



I I 




145V AC I23V0C 


RI30 


-J 


65* 








>— 


65 V AC GOV DC 



A 




a. k 



CI04 



A TV-7/U 



El 06 



IG3V 



I 9K 



4K 

46V AC, 42 V DC 



3K 



165V AC I45V0C 



OV 



Z50K 




I4&VDC 163V AC 



» JK 

I7BV 



1 9K 
7 5V 



LESS THAN I 
3 *V 



29 

DV 



0 

60V 



145 

tT 5V 



I 3K 



IBV 



75 
OV 



900 

I NOTE 6) 



40VDC 40V AC 



Z IK 

I35VDC I4BV AC 



»5K 

I34VDC 147V AC 



9 3K 



60V DC 36V AC 



JK 

40V DC 45V AC 



El 06 



2 IK 
NC 



1 [fl!33> - 



R 1 10 



Rl(9 



RI30 





1 




1 






1 





































I 



Ct04 



•{ri}?}' 



(NOTE 5) 

6 TV-7A/U SERIAL NUMBERS 
I THROUGH I 200 



EI06 



RI30 



A 



RII9 



Pd 



RMO 



Ji 



CI04 



154 VAC <3*VDC 



V 6K 



65V AC 5SV0C 



3 SK 

S2V AC.43VDC 



3K 

OV 



2K 



75V AG I63VDC 



OV 



250 K 

OV 



3K 

(NOTE 6) 



166V 



l 4K 
6 5V 



LESS THAN l 
3V 



25 
OV 



0 

leav 



no 

166 VAC I50VDC 



154V 



I 9K 



I 550 



16V 



OV 



t IK 

NOTE 6) 



OV 



330 



OV 



EI06 



6 4V 






LESS THAN 1 
3 4V 




RllO 


25 


— c 




OV 






0 


— c 




156V 




140 




15 0V 






NOTE 5* 



C TV-7A7U SERIAL NUMBERS 
1201 THROUGH 9492 



2KtB/V) I 3K<D/yl 



OV 



3IKtfl/Ul 2 3K(DA» 



* 

I 



I 



w. 

I 



17V 



75 
OV 



230K 



16 5V 



^SOlBArt 92010/UI 



0 TV-7B/U 



E TV-70/U 



F RESISTOR MOUNTING BOARD 
TV-7B/U AND TV-7D/U 



46625-174 35-54 



Figure 33. Terminal board voltage and resistance diagram, 




NOTES: 

I. VOLTAGES A NO RESISTANCES MEASURED IN RESPECT TO TERMINAL 

IS ON TRANSFORMER TIOI. 
t. DC VOLTAOES MEASURED WITH A 1,000 OHMS -PER- VOLT METER. 
1. NC INOICATES NO CONNECTION. 

4. VOLTASE REAOINSS MOVE LINE. RESISTANCE READINGS BELOW LINE. 

5. REFER TO TERMINAL BOARD VOLTASE AND RESISTANCE DIAGRAM FOR 
SWITCH, SELECTOR, AND CONTROL SETTINGS. 

S. DEPRESS IUnE ggZ) RUSH BUTTON AND ROTATE ILIBEI flbjUSTl 
CONTROL UNTIL METER POINTER IS DIRECTLY OVER ILINE TEST| 

TMSS29-274-SS-SS 



Figure 34. Tube socket voltage and resistance diagram. 
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17. Dc Resistances of Transformer T101 

The dc resistances of the transformer wind- 
ings are listed below. Measure the resistances 
with the tubes removed. 



Terminals 


Resistance (ohms) 


■\ 0 
1 -<L 


I u.o 


o-o 


I occ than 1 


C Q 

b-o 


I occ than 1 
Lcbo II Idl I I 


y-iu 


ou 


11-1^ 


/U 


11-13 


70 
10 


14-15 


3 


16-17 


150 


16-18 


300 


19-31 


Less than 1 


19-32 


2.5 


19-33 


4 


19-34 


7 


19-35 


10.5 


19-36 


16 


19-37 


26 



18. Replacement of Socket-Saver 
Adapters (TV-7D/U) 

Repl ace sock et-saver adapter X3B, X7B, or 
X10B rfiq. 35)l as follows: 

a. , Removal. 

Remove the test set chassis (TM 11- 
6625-274-12) from the case. 

(2) Remove the hexagonal nut from the 
threaded stud of the adapter to be 
replaced. Also, remove the spacing 
sleeve when replacing adapter X10B. 

(3) Remove the adapter from the test 
socket. 

b. Replacement. 

(1) Plug the adapter into its correspond- 
ing test socket. Be sure to place the 
spacing sleeve over the threaded stud 
of adapter X10B. 

(2) Replace and tighten the hexagonal 
nut. 

(3) Replace the test set chassis (TM 11- 
6625-274-12) in the case. 
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CHAPTER 3 

TESTS, ADJUSTMENTS, AND CALIBRATION PROCEDURES 



Section I. TESTS AND ADJUSTMENTS 



19. General 

All components of the test set are mounted 
on the rear of the front panel. Components can 
be adjusted or replaced without the use of 
special tools. The following precautions apply 
specifically to this equipment: 

a. Tag each lead after removing it from a 
component. Be careful not to damage other 
leads by pushing or pulling them out of the 
way. 

b. Do not allow drops of solder to fall into 
the test set. 

c. Do not disturb the adjustable contacts 
on R130 or the settings of variable resistors 
unless readjustment is indicated as a result of 
voltage or circuit test k (para~l 22-26) or replace- 
ment of the part is indicated by the trouble- 
shooting chart Ifpara 16(b ). 

20. Test Equipment and Parts 
Required for Tests 

The following charts list the test equipment 
and parts required to test the TV-7(*)/U, the 
associated technical manuals, and the assigned 
common names. 



a. Test Equipment. 



Test equipment 


Technical manual 


Common name 


Multimeter 
TS-352/U 

Resistor, Decade 
ZM-16/U 

Voltmeter, Meter 
ME-30A/U 


TM 11-5527 
TM 11-5102 
TM 11-5132 


Multimeter 
Decade resistor 
Voltmeter 



b. Parts. 



Part 


hederal stock No. 


Transformer, Variable CN-16/U 


5050-235-2086 


Transformer (isolation) 


5350-498-2146 


Resistor, 10,000 ohms 


5905-117-4194 


Resistor, 12,000 ohms (2 each) 


5905-157-5148 


Resistor, 100,000 ohms 


5905 -120-08 94 


Resistor, 375,000 ohms 


5905-202-0030 


Resistor, 510,000 ohms 


5905-279-2516 



21. Test Requirements 

Observe the f ollowing requirements when 
checking voltages Kpara 22^ 6 ) in the test set: 

a. Set the LINE ADJUST control so that 
the test set meter indicates LINE TEST when 
pushbutton 1 — LINE ADJ. is depressed, un- 
less otherwise specified. 

b. Set the selectors and the controls to 
HS5-3460, BIAS to 0, and SHUNT to 0, unless 
otherwise specified. 

c. Set the POWER switch to ON at least. 
20 minutes before t ests are m ade, except for the 
short circuit tests Kpara 25i . 

22. Bias Voltage Test 

a. Connect the multimeter from the cathode 
to the control grid (pin 6 to pin 5) of the 
OCTAL test socket and adjust the BIAS con- 
trol to 22. The multimeter should indicate 3 
volts, ± 0.2 volt. 

b. Perform the following procedure if the 
voltage indicated by the multimeter is in- 
correct: 

(1) Adjust clamp A on R130 (TV-7/U or 
TV-7A/U (serial numbers 1 through 
1200)) until the correct voltage is 
obtained. 

(2) Adjust clamp C on R130 (TV-7A/U 
(serial numbers 1201 through 9492), 
TV-7B/U, or TV-7D/U) until the 
correct voltage is obtained. 

c. Make the following bias voltage checks 
after the multimeter indicates 3 volts, +-0.% volt 
for a BIAS control setting of 22: 



HAS 


TV-7/W 


FV-7A/II 


TV-H/U 




50 


13.1 volts, 


13.7 Volts, 


13.4 volts, 


13.4 volts, 




±1. 


±1. 


±1. 


±1. 


75 


25 volts, 


26.3 volts, 


25.8 volts, 


25.8 volts, 




±1.4. 


±1.4. 


±1. 


±1. 


100 


40 volts, 


40 volts, 


40 volts, 


40 " volts, 




±2. 


±2. 


±2. 


±2.« 



lOn the TV-7D/U. adjust R139 (A*. 23 ) until the voltmeter 
indicate* a dim of 4 volt» ±1 for RANGES F of the FUNCTION 

SWITCH. 
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d. Readjust the clamp (b above) until the 
as voltages are within the limits specified (c 
move) for the various BIAS control settings. 

23. Plate Voltage and line Adjust Circuit Test 

a. Connect a 375,000-ohm resistor (para 
Ob) in parallel with the multi meter from the 

cathode to the plate (pin 6 to pin 3) of the 
OCTAL test socket. 

b. Depress pushbutton 3 — MUT. COND. 
and vary the LINE ADJUST control so that 
the multimeter indicates 150 volts ±3. The 
test set meter should indicate LINE TEST. 

c. Perform the following procedure when 
the test set meter indicates below LINE TEST 
(TV-7/U or TV-7A/U) : 

(1) Connect the decade resistor parallel 
to R124. 

(2) Adjust the decade resistor so that the 
test set meter indicates LINE TEST. 

Note. The resistance should be between 2 
and 15 megohms for the TV-7/U and be- 
tween 1 .5 and 20 megohms for the TV- 
7A/U. 

(3) Solder a resistor of the correct value 
parallel to R124. 

d. Perform the following procedure when 
the test set meter indicates above LINE TEST 
(TV-7/U or TV-7A/U) : 

(1) Connect the decade resistor in parallel 
with CR101. 

(2) Adjust the decade resistor so that the 
test set meter indicates LINE TEST. 

Note. The resistance should be between 
40,000 and 60,000 ohms for the TV-7/U and 
between 10,000 and 100,000 ohms for the 
TV-7A/U. 

(3) Solder a resistor of the correct value 
parallel to CR101. 

e. Adjust R134 (TV-7B/U or TV-7D/U). 

(1) Determine and mark the midposition 
of R134. 

(2) Adjust R134 until the test set meter 
indicates LINE TEST. If the setting 
of R134 is approximately 45° to either 
side of the midposition ((1) above), 
check CR101 and R134. 

24. Screen Grid Voltage Test 

a. Connect a 375,000-ohm resistor (para 
20b) in parallel with the multimeter from the 
cathode to the screen grid (pin 6 to pin 4) 
of the OCTAL test socket. 



b. Depress pushbutton 3 — MUT. COND. 
and vary the LINE ADJUST control so that 
the multimeter indicates 130 volts ±3. The 
test set meter should indicate LINE TEST. 

c. If the multimeter does not indicate 130 
volts ±3 (TV-7A/U (serial numbers 1201 
through 9492), TV-7B/ U or T V-7D/U), ad- 
just clamp A on R130 l7TTg~30l -32) until the 
correct voltage is obtained. 

d. Depress both the 3 — MUT. COND. 
and 2 — DIODE pushbuttons. The multimeter 
should indicate 56 volts ± 

e. If the multimeter does not indicate 56 
volts ±1.5 (TV-7(*)/U), adjust clamp B on 
R130 until the correct voltage is obtained. 

f. When the difference between the plate 
voltage and the high (130 volts ±3) screen 
grid voltage is greater than 30 volts or less 
than 10 volts, check both rectifier tubes. Be 
sure that all component defects have been 
eliminated. If the difference between voltages 
is still too great or too small, proceed as fol- 
lows : 

(1) Reverse the filament-cathode leads at 
the type 83 rectifier tube socket (pins 
1 and 4), and recheck the plate 
[para 23rJ >) and screen grid (b above) 
voltages. 

(2) If the voltage difference increased 
again or stayed the same, return the 
leads ((1) above) to their original 
position and reverse the filament- 
cathode leads of the type 5Y3WGTA 
rectifier tube jpara 2lb ) at terminals 3 
and 5 of T101. 

(3) Recheck the plate Kpara 23b ) and 
screen grid (b above) voltages. If the 
voltage difference increased or stayed 
the same, return the leads ((2 above) 
to their original position. 

(4) Replace the bias potentiometer (R129) 
with one of a lower value. A reduc- 
tion of approximately 100 ohms will 
reduce the high screen grid voltage 
approximately 1 volt. 

No te. If R12 9 is changed, recheck the 
plate fpara 23to ) and screen grid (b above) 
voltages. 

25. Short Circuit Tests 

a. Set the selectors and the controls to 
HS5-3468, BIAS to 0, and SHUNT to 0. 
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b. Connect a 100,000-ohm resistor (para 
20b) between the pins of the OCTAL test 
socket as indicated in the chart (c below), 
and rotate the FUNCTION SWITCH to posi- 
tions 1 through 5. 

c. The SHORTS lamp should glow in 
the positions marked "X" when the resistor 
(b above) is connected between the indicated 
pins on the OCTAL test socket. 

j FUNCTION SWITCH puitta 



tttitUr cMMtfi«*t I 1 


I 


j 


4 


5 


Screen to suppressor 


X 


X 


X 


X 


X 


(pin 4 to pin 8) 












Screen to control grid 




X 


X 


X 




(pin 4 to pin 5) 












Screen to plate 




X 


X 






(pin 4 to pin 3) 












Control grid to cathode 


X 


X 


X 




X 


(pin 5 to pin 6) 












Control grid to suppressor 


X 








X 


(pin 5 to pin 8) 












Control grid to plate 








X 




(pin 5 to pin 3) 












Plate to suppressor 


X 






X 


X 


(pin 3 to pin 8) 












Filament to plate 


X 


X 




X 


X 


(pin 2 to pin 3) 












Filament to control grid 


X 


X 






X 


(pin 2 to pin 5) 












Filament to screen 


X 




X 


X 


X 


(pin 2 to pin 4) 












Filament to suppressor 




X 








(pin 2 to pin 8) 












Filament to cathode 






X 






(pin 2 to pin 6) 














ME-30A/U, 
ME-30S/U, 

OR 
ME-30C/U 



-wv- 

IOK 
OHMS 



d. Connect a. 510,000-ohm resistor (para 
20b) between the pins of the OCTAL test 
socket as indicated in the chart (c above), and 
rotate the FUNCTION SWITCH to positions 
1 through 5. The SHORTS lamp should not 
glow in any combination of FUNCTION 
SWITCH position or resistor connection, 

26. Simulated Tube Test 

a. Set the FUNCTION SWITCH to 
RANGES B and connect the equipment as 
shown in I figure 36] 

b. Adjust the variable transformer (para 
20b) so that the voltmeter indicates 50 volts, 

c. Depress pushbutton 3 — MUT. COND, 
The test set meter should indicate 40 scale 
divisions ±V&. 

Note. If the meter pointer deflects to the left, re- 
verse the power cord plug of the variable transformer. 

d. If the test set meter (TV-7/U only) does 
not indicate 40 scale divisions ± connect 
the decade resistor in parallel with R113. 

(1) Adjust the decade resistor so that 
the test set meter indicates 40 scale 
divisions ±Vi» 

(2) Solder a resistor of the correct value 
in parallel with R113. 

e. When the test set meter (except for the 
TV-7/U) indicates more than 40.5 divisions, 
adjust R113 until the correct indication is ob- 
tained. 

f. When the test set meter (except for the 
TV-7/U) indicates less than 39.5 divisions, 




note: 

denotes equipment marking. 

TMMZ9-Z74-3S- 



Figure 36. Connection for simulated tube test. 
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adjust R115 until the correct indication is 
obtained. 

g. FUNCTION SWITCH settings and me- 
ter indications with pushbutton 3 — MUT. 
COND. depressed should be as follows: 

(1) With the FUNCTION SWITCH in 



position B, D, E, or F, the test set 
meter should indicate 40 scale divi- 
s i o n s ± 

(2) With the FUNCTION SWITCH in 
position C, the test set meter should 
indicate 20 scale divisions "± 



Section II. CALIBRATION PROCEDURES 



27. Shunt Control 

Perform the following calibration procedure 
if SHUNT control R127 is out of adjustment 
or is replaced. 

a. Set the FUNCTION SWITCH to A. 

b. Depress pushbutton 1 — LINE ADJ. 
and vary the LINE ADJUST control until the 
meter pointer indicates LINE TEST. 

c. Set the SHUNT control to 90. 

d. Connect two 12,000-ohm resistors (para 
20b) in parallel between the cathode and the 
plate (pin 6 to pin 3) of the OCTAL test 
socket. 

e. Depress and hold pushbutton 3 — MUT. 
COND. The test set meter pointer should in- 
dicate 0 divisions ±2. 

f. Turn the movable cap on the lower half 
of R127 Kfig. 244 -27) until the correct meter 
indication (e above) is obtained. 

g. Release pushbutton 3 — MUT, COND. 
and solder the movable cap to the casing of 
R127. 

h. Recheck for the correct meter indication 
(e above). 

28. Range C of Function Switch 

a. Set the selectors and the controls to 
HS5-3481, BIAS 100, and FILAMENT VOLT- 



AGE 6.3. Set the FUNCTION SWITCH to 
RANGES B. 

b. Insert a 6L6 electron tube in the OCTAL 
test socket. Allow the tube to warm up for at 
least 5 minutes. 

c. Depress pushbutton 1 — LINE ADJ. 
and vary the LINE ADJUST control until the 
meter pointer indicates LINE TEST. 

d. Depress pushbutton 3 — MUT. COND. 
and adjust the BIAS control until the meter 
pointer indicates 120. 

e. Set the FUNCTION SWITCH to 
RANGES C. 

f. Depress pushbutton 3 — MUT. COND. 
The meter pointer should indicate 60 scale 
divisions 

(1) If the test set meter (TV-7/U only) 
does not indicate 60 scale divisions 
±1/2, connect the decade resistor in 
parallel with R114. 

(a) Adjust the decade resistor so that 
the test set meter indicates 60 
scale divisions ± 

(b) Solder a resistor of the correct 
value in parallel with R114. 

(2) If the test set meter (except for the 
TV-7/U) does not indicate 60 scale 
divisions ±.y^ adjust R114 until the 
correct indication is obtained. 
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CHAPTER 4 

FOURTH ECHELON TESTING PROCEDURES AND FINAL TESTING 



Section I. FOURTH ECHELON TESTING PROCEDURES 



29. General 

a. Testing procedures are prepared for use 
by Signal Field Maintenance Shops and Signal 
Service Organizations responsible for fourth 
echelon maintenance of signal equipment to 
determine the acceptability of repaired equip- 
ment. These procedures set forth specific re- 
quirements that repaired signal equipment 
must meet before it is returned to the using 
organization. The testing procedures may also 
be used as a guide for testing equipment re- 
paired at third echelon if the proper tools and 
test equipment are available. A summary of 
the performance standard is given in para- 
graph 38. 

b. Each test depends on the preceding one 
for certain operating procedures and, where 
applicable, for test equipment calibrations. 



Comply with the instructions preceding the 
body of each chart before proceeding to the 
chart. Perform each test in sequence. Do not 
vary the sequence. For each step, perform all 
the actions required in the Test equipment, 
control settings and Equipment under test, 
control settings columns; then perform each 
specific test procedure and verify it against 
its performance standard. 

30. Test Equipment and Materials Required 

All test equipment, materials, and other 
equipment required to perform the testing 
procedures given in this section are listed in 
the following chart and are authorized under 
TA 11-17 and TA 11-100(11-17), or are repair 
part items of the subject equipment authorized 
for stockage at fourth echelon level. 





f*4*nl stock 


Rtfwwic* 


Multimeter TS-352(*)/U ab 


6626-242-5023 


TM 11-5527 


Voltmeter, Meter ME-30A/U or Voltmeters, Elec- 
tronic ME-30B/U or ME-30C/U 


6625-669-0742 


TM 11-5132 


Light Assembly, Electric MX-1292/PAQ 


6695-537-4470 


TM 11-5540 


Tube Socket Adapter MX-1258/U 


5935-378-5009 


NAVSHIPS 

91798 


Transformer, Variable CN-16/U 


5950-235-2086 


None 


Resistor, 10,000 ohms 


5905-199-1600 


None 



* Indicates model TS-352/U. TS-352A/U, or TS-352B/U. 

'Multimeter AN/URM-105 may be used in place of Multimeter TS-352 (*)/U. 



31. Test Facilities 

No special test facilities are required to per- 
form the tests given in this procedure. All 
tests should be performed using 115- to 120- 
volt, 60-cycle, ac power. All connecting cords 
are a part of the test equipment or the equip- 
ment under test unless otherwise indicated on 
the applicable illustration. 



32. Modification Work Orders 

The performance standards listed in the 
tests Kpara 34l through 37) assume that the 
modification work order listed below has been 
performed. A listing of current modification 
work orders will be found in DA Pamphlet 
310-4. 













MWO lb. 


&•»• | Priority 


EHmIm 


MWO Mrfclaf 


tMMffcl 



MWO 6626-274-36/1 24 Jun 59 N 3 Adjacent to nameplate All sets 



44 



33. Moistureproofing and Fungiproofing 

All areas, parts, and connections disturbed 
by repair and/or testing must be checked for 
proper moistureproofing and fungiproofing. 

34. Physical Tests and Inspection 

a. Test Equipment and Materials. Light 



Assembly, Electric MX-1 292/PAQ. 

b. Test Connections and Conditions. All 
tests should be made after repair has been 
completed, but before the equipment has been 
replaced in its case. 

c. Procedure. 



Twt 

MM 1*1 
Mttlasf 



Mtliafi 



N/A 



Controls 
may be 
in any 
position. 



a. Inspect case (inside and outside) 
and control panel for signs of 
physical damage, missing parts, 
and condition of paint. 



MX-1292/PAQ: 
Connect mercury- 
vapor lamp. 

Install wide trans- 
mission filter. 



N/A 



Not*. Touchup painting is 
Instead of rannishina*. Screwheads, binding 
pasta, receptacles, and platad fasteners will 
not b* painted or polished with abrasives. 

b. Operate each control and switch 
throughout its entire range, 
checking for proper mechanical 
operation. Check for loose or 
missing knobs. 

c. Inspect all jacks, tube sockets, 
connectors, and power cord and 
plug. 



Turn on mercury-vapor lamp 
(switch labeled 245V) and expose 
that portion of the equipment 
that has been repaired or dis- 
turbed, to the direct rays of the 
lamp. 



a. No damage or missing parts 
should be evident External sur- 
faces intended to be painted do 
not show bare metal. Panel letter- 
ing is legible. 



i>. Each control operates smoothly, 
without binding, throughout its 
entire range. AH knobs are in 
place, tight, and properly indexed. 

c. All jacks, tube sockets, and con- 
nectors are in good condition, and 
show no signs of damage or ex- 
cessive wear. 

All parts, wires, and chassis surfaces 
show continuous coverage. 

Nom. MFP varnish slows gTay-sreen under 
the mercury- vepor lamp. 
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VOLTMETER, METER ME-30A/U OR 
ELECTRONIC VOLTMETERS ME-306/U 
OR ME-30C/0 




Figure 87. Calibration test. 



35. Calibration Test 

(fig. 37) 

a. Test Equipment and Material. 

(1) Voltmeter, Meter ME-30A/U or Elec- 
tronic Voltmeter ME-30B/U or ME- 
30C/U. 



(2) Transformer, Variable CN-16/U. 

(3) Test Lead Set CX-1331A/U (p/o 
TS-352(*)/U). 

b. Test Connections and Conditions. Con- 
nect the equipment as shown in figure 37. 

c. Procedure. 



Twt 

cMilnl ttttiiifs 



CMtf«l Mtliliff 



Pr*c«4wrt 



ME-30A/U, ME-30B/U, 
or ME-30C/U: 

Range: 100 V 

CN-16/U: 

POWER: ON 
Selector dial: maximum 
counterclockwise. 

POWER: ON 

Not*. Adjujt CN-K/U for 
exact!; 5G-veh indicAtkffi on 
ME-SOA/U. ME-JOB/U, or 
ME-80C/U. 



POWER: ON 

FUNCTION SWITCH: B 

BIAS: 0 

SHUNT: 0 
Selector switches: 

FILAMENT: 
Left: H 
Right: S 

GRID: 5 

PLATE: 3 

SCREEN: 4 

CATHODE: 6 

SUPPRESSOR: 0 



a. Depress pushbutton 3 
— MUT. COND. and 
note indication on me- 
ter of TV-7(*)/U. 

Not*. If the meter needle de- 
flect* to the left, reverse the 
power plus *t the power source. 

b. Set FUNCTION 
SWITCH to C, depress 
pushbutton 3 — MUT. 
COND., and note indi- 
cation on meter of 
TV-7(*)/U. 

c. Set FUNCTION 
SWITCH to D, depress 
pushbutton 3 — MUT. 
COND., and note indi- 
cation on meter of 
TV-7(*)/u. 

d. Set FUNCTION 
SWITCH to E, depress 
pushbutton 3 — MUT. 
COND., and note indi- 
cation on meter of 
TV-7(*)/U. 

«. TV-7D/U only: Set 
FUNCTION SWITCH 
to F, depress pushbut- 
ton 3 — MUT. COND. f 
and note indication on 
meter of TV-7D/U. 



a. Meter should indicate 
40 scale divisions ±%. 



&. Meter should indicate 
20 scale divisions ±V&. 



c. Meter should indicate 
40 scale divisions ± %. 



d. Meter should indicate 
40 scale divisions ±H. 



t. Meter should indicate 
40 scale divisions — V*. 
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MULTIMETER 
TS-3M1*I/U 
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Figure 38. Voltage tests. 



36. Voltage Tests 
ffTp8l 

a Test Equipment and Material 

(1) Tube Socket Adapter MX 1258/U 

(2) Multimeter TS-352(*)/U 



(3) Transformer, Variable CN-I6/U 
b Test Connecttons and Conditions Con- 
nect the equipment as shown in A, figure 38 
c Procedure 



TS-362(*)/U 

FUNCTION AC 
VOLTS 

CN-16/U 

Selector dial Maxi- 
mum counter clock 
wise 

POWER ON 

N«r Ad Ju .t CN-1S/U 
for cwttr 1LE volt indiu 
turn on TS-362CJ/U 



No change from step 
1, except 
TS-362(*>/U 



FUNCTION 

n/VDC 



1000 



POWJfiR ON 

BIAS 0 

SHUNT 0 

Selector switches 

FILAMENT 
Left H 
Right S 

GRID 0 

PLATE 0 
SCREEN 0 

CATHODE 2 
SUPPRESSOR: 2 



No change from end of 
step l t except 

Selector switches 



GRID 5 
PLATE 3 
SCREEN 4 
CATHODE 6 
SUPPRESSOR 



a Depress pushbutton 1 
— LINE AD J , adjust 
LINE ADJUST control 
until meter pointer is 
over LINE TEST 
mark, and note posi- 
tion of LINE ADJUST 
control 

& Rotate FUNCTION 
SWITCH through posi- 
tions 1, 2, 3, 4, and 6 
while observing neon 
SHORTS lamp 

c Turn POWER switch 
of CN-lfi/U to OFF 



« Reconnect equipment 
as shown m B £1} , fig- 
ure 38, turn POWER 
switch of CN-16/U to 
ON 

6 Depress pushbutton 3 

— MUT COND , note 
and record multimeter 
indication. 

c Reconnect equipment 
as shown in B (5) , fig- 
ure 38 

& Depress pushbutton 3 

— MUT COND , note 
and record multimeter 
indication 

e Reconnect equipment 
as shown in C figure 
38 

/ Adjust BIAS control to 
100 note and Tecord 
multimeter indication 



LINE ADJUST control 
should be near the 
center of its range of 
rotation 



b Neon SHORTS lamp 
should light on switch 
positions 2 and 3 



None 



a None 



* Multimeter should in- 
dicate 150 volts ±3 

c None 



d Multimeter should in- 
dicate 130 volts ±3 



e None 



/ Multimeter should in- 
dicate 40 volts ±2 (4 
volts ±l-volt F range, 
TV 7D/U only) 



TS-352(*)/U 

FUNCTION AC 

V*>LTS 



No change from end of 
step 2, except 

FUNCTION switch B 

BIAS 0 



as shown in 
ure 38 



equip n 



fis- 



2> Xi ^te and record multi- 
meter indication 

c Set FUNCTION 

SWITCH to C, note 
and record multimeter 
indication 

d Reconnect equipment 
as shown in D {2) , fig- 
ure 38 

e Set FUNCTION 

SWITCH to D, note 
and record multimeter 
indication 

/ Set FUNCTION 

SWITCH to E note 
and record multimeter 
indication 

ff Set FUNCTION 

SWITCH to F (TV- 
7D/U only), note and 
record multimeter indi- 
cation, 

h Turn POWER switch 
of CN-16/U to OFF 



a None 



& Multimeter should in- 
dicate 5 volts ±0^ 

c Multimeter should in- 
dicate 5 volts ±0 3 



<f None 



e Multimeter should in- 
dicate 1 volt ±0 1 



/ Multimeter should in- 
dicate 0 5 volt ± 0 05 



0 Multimeter should in- 
dicate + 05 volt ±005 



ft None 



No changes from end of 
step 3, except 

FILAMENT VOLTAGE 
6 



a Reconnect 
as shown in 
ure 38 



equipment 



a None 



b Turn POWER switch 
of CN-16/U to ON «nd 
note multimeter indi- 
cation 

(1) TV-7/U 

(2) TV 7A/U 

(3) TV-7B/U 
<4) TV-7D/U 

c Set FILAMENT 

VOLTAGE switch to 

1 1 and note multi- 
meter indication 

(1) TV-7/U 
<2) TV-7A/U 

(3) TV-7B/U 

(4) TV-7D/U 

d Set FILAMENT 

VOLTAGE switch to 
1 5 and note multi- 
meter indication 
<1) TV-7/U 

(2) TV-7A/U 

(3) TV-7B/U 

(4) TV-7D/U 

e Set FILAMENT 

VOLTAGE switch to 

2 0 and note multimeter 
indication 

{1> TV-7/U 

(2) TV-7A/U 

(3) TV-^B/U 

(4) TV-7D/U 



Multimeter should in- 
dicate from 

(1) 0 65 to 0 76 

(2) 0 65 to 0 72 

(3) 0 65 to 0 72 

(4) 0 65 to 0.72 



Multimeter should in- 

dicate from 

(1) 1 05 to 1 IB 
<2) 1 06 to 1 20 
(3) 106 to 1 16 
<4) 1 06 to 1 16 



Multimeter should in- 
dicate from 

(1) 126 to 140 

(2) 1 28 to 1 42 
<3> 1.26 to 1 42. 
<4) 1 26 to 1 42 



Multimeter should in- 
dicate from 

U) 190 to 2 25 
(2) 1 90 to 2 25, 
<3> 190 to 2 10 
(4) 190 to 2.10 



Step 
Urn 


*+n 


(•^tfW 1 Wtf Mfg. 












/ Reconnect equipment ) 


f None 








as shown in E C?) t fig- 










□re da 










n C.t 1TTT A VCMT 










VOLTAGE switch to 








i 


2 5 and note multi 


if Multimeter should in- 






i 


meter indication 


dicate from 






i 


O) TV-? U 


z.58 to 2 85 








i2) TV-7A/U 


< 2 ) 2 58 to 2 &5 








<3) TV-7B U 


( 3 ) 2 58 to 2 85 








(4) TV 7D/U 


<4) 2 58 to 2 85 








ft Set FTLAMENT 










VOLTAGE switch to 










3 0 and note multi 


i Murimeter should in 








meter indication 


dicate from 






<1) TV-7/U 


(1) 3 IS to 3 60 








(2) TV-7A'U 


(2) 3 25 to 3 60 








(3) TV-7B/U 


( 3 } 3 25 to 3 60 








(4) TV-7D/U 


(4) 3 25 to 3 60 








* Set FILAMENT 








! 


VOLTAGE switch to 










4 3 and note multi- 


t Multimeter should m 








meter indication 


dicate from 










(1) 4 25 to 4.75 








(2) TV-7A/U 


(2) 4 30 to 4 75 








(3) TV-7B/U 


(3) 4 30 to 4 75 








<4) TV-7D/U 


(4) 4 30 to 4 75 








7 oet r iLAMtlv I 










VULl AUIIj switcn to 










a u ana note mmt* 


) Multimeter should in- 








meter indication 


dicate from 








(I) 1V-7/U 


(1) 5 15 to 5 65 








(2) TV-7A/U 


(2) 5 35 to 5 95 








(3> TV-7B f U 


<3) 515 to 5 68 








(4) TV-7D/U 


^4> 5 15 to 5 68 






[ 


K Set FILAMENT 










VOLTAGE switch tc 










G 3 and note multi- 


t Taultimeter 3n.ou.Jd, in- 








meter indication 


dicate from 








(1) TV-7/U 


il) 6 2 to 6 8 








(2) TV-7A/U 


(2) 6 6 to 7 2 








(3) TV-7B/U 


{a ) 6 4 to 5 8 








(4) TV-7D/U 










r Set FILAMENT 










VOLTAGE switch to 










7 5 and note multi 


* Multimeter should in 








meter indication 


dicate from 








(1) TV-7/U 


( i ) 7 35 to 9 1 








(2) TV-7A/U 


l^J 7 4 to 9 2 








<3) TV-7B/U 


(3) 7 32 to 3 1 








(4) TV-7D/U 


( 4 ) 7 32 to SI 








»i Reconnect equipment 


m None 








as shown in E (j^ 










figure 38 










it Set FILAMENT 










VOLTACE switch to 










10 and r.*te multimeter 


a Multimeter should in- 








indication 


dicate from 








(1) TV-7/U 


(1) 9 6 to 10 8 








(2) TV-7A/U 


(2) 98 to 11 








<3) TV-7B/U 


(3) 9 6 to 10 & 








(4) TV-7D/U 


(4) 9 6 to 10 8j 








o Set FILAMENT 










VOLTAGE switch to 










12 6 and note multi 


o Multimeter should in- 








meter indication 


dicate from 








(1) TV-7/U 


O) 12 3 to 13 5 








(2) TV-7A/U 


<2) 12 3 to 13 5 








X3> TV-7B/U 


/ t\ 1 O 1 1 ^ ^ 

\ J'J 1 IjJ L tO lo o 








(4) TV-7D/U 










P Set FILAMENT 










VOLTAGE switch to 










20 and note multimeter 


P Multimeter should in- 








indication 


dicate from 








<1) TV-7/U 


<1) 19 to 21 






1 (2) TV-7A/U 


<2) 19 8 to 22 






1 (3) TV-7B/U 


<3) 19 to 21 








(4) TV-7D/U 


(4) 19 to 21 








q Set FILAMENT 










VOLTAGE switch to 










25 and note multimeter 


7 Multimeter should in- 






indication 


dicate from 






! (1) TV-7/U 


(1) 25 3 to 28 






(2) TV 7A/U 


(2) 26 8 to 28 2 








i {3) TV-7B/U 


(3) 25 3 to 28 








(4) TV-7D/U 


( 4 } ji& 3 to 








r Set FILAMENT 










VOLTAGE switch to 










35 and no^e multimeter 


r Multimeter should in 








indication 


dicate from 








(1) TV-7/U 


^ 1 } So z to OV 








| (2) TV-7A/U 


\ £> J <5o s to isy O 








(3) TV-7B/U 


<J J OO tO <iSf 






(4) TV-7D/U 










s Reconnect equipment 


* None 








as shown in E CO fig 










ure 38 










* Set FILAMENT 










VOLTAGE switch to 










50 and note multimeter 


t( iriujiimeter bhuuiu hi 






indication 


dilate from 






j <1) TV-7/U 


(1) 51 5 to 57 






I (2) TV-7A/U 


(2) 51 5 to 57 






« (3) TV-7B/U 


t «j y o i o to o * 








(4) TV-7D/U 


(A} bio to di 








* Set FILAMENT 








1 VOLTAGE switch to 








1 75 and note multimeter 


* Itjlxii iiiiicicr m in 








indication 


' JlLlt^c X L U]]L 








(1) TV-7/U 


1 (1) 74 to- 82 








(2) TV-7A/U 


(2) 74 to 82 








(3) TV-7B/U 


(3) 74 to 82 








(4) TV-7D/U 


(4) 74 to 82 








v Set FILAMENT 










VOLTAGE switch to 










117 and note multi 


v Multimeter should in- 








meter indication 


dicate from 








(1) TV-7/U 


<1) 116 to 128 








(2> TV-7A/U 


(2) 112 to 121 








(3) TV-7B/U 


(3) 115 to 127 








(4) TV-7D/U 


[ <4) 115 to 127 



38. Performance Standard Summary 



1 O a I i hr a t i n n Toot 
I. OdllUl dllUl I I col 




FUNCTION SWITCH position 


Performance standard 


a. RANGES B. 


40 scale divisions ± 


b. RANGES C. 


20 scale divisions ± 


C. HANbLb U. 


40 scale divisions ± 


d. RANGES E. 


40 scale divisions ± 


e. RANGES F 


40 scale divisions ± 


(TV-7D/U only). 




2 \/nltanp Tpctc 
c.. vuiLdye i tsoio 






rtJllUlllldlltc bldllUdlU 


a. LINE ADJUST 


Midranae 


control. 


D. onun I o lamp. 


Lights on 2 and 3 


c. Plate voltage. 


150 volts ± 


d. Screen voltage. 


130 volts ± 


e. Bias voltage. 


A f\ 1 J. J. / A IJ. a. + 

40 volts ± (4 volts ±1 


f. Signal voltage. 


(F range, TV-7D/U 


only) ). 


(1) Range B. 


5 volts ± 


(2) Range C. 


5 volts ± 


(3) Range D. 


1 volt ±0.1 


(4) Range E. 


0.5 volt ±0.05 


(6) Range F 


0.5 volt ±0.05 


(TV-7D/U only). 





g. Filament voltage: 



FILAMENT 
VOLTAGE 
switch 
poiition 



TV-7/K 



Performs*** Usnd*rd 
TV-7i/» TV-7I/I 



rv-7»/t 



.6 


0.65-0.76 


0.65-0.72 


0.65-0.72 


0.65-0.72 


1.1 


1.05-1.15 


1.06-1.20 


1.06-1.16 


1.06-1.16 


1.5 


1.25-1.40 


1.28-1.42 


1.26-1.42 


1.26-1.42 


2.0 


1.90-2.10 


1.90-2.25 


1.90-2.10 


1.90-2.10 


2.5 


2.58-2.85 


2.58-2.85 


2.58-2.85 


2,58-2.85 


3.0 


3.15-3.60 


3.15-3.60 


3.25-3.60 


3.26-3.60 


4.3 


4.25-4.75 


4.30-4.75 


4.30-4.75 


4.30-4.75 


5.0 


5.15-5.65 


6.35-5.95 


5.15-5.68 


5.15-5.68 


6.3 


6.20-6.80 


6.60-7.20 


6.20-6.80 


6.20-6.80 


7.5 


7.35-8,10 


7.40-8.20 


7.32-8.10 


7.32-8.10 



FILAMENT 
VOLTAGE 
switch 
position 




Ferfomumc* stsmdmrd 
TV-7A/I TV-7I/I 




10 


9.60-10.8 


9.80-11.0 


9.60-10.8 


9.60-10.8 


12.6 


12.8-13.5 


12.9-13.5 


12.1 -13.3 


12.1 -18.3 


20 


19.0-21.0 


19.8-22.0 


19.0-21.0 


19.0-21.0 


25 


25.3-28.0 


26.8-28.2 


25.3-23.0 


26.3-28.0 


36 


36.2-39.0 


36.5-39.5 


35.2-39.0 


35.2-89.0 


50 


51.5-57.0 


51.5-57.0 


51.5-67.0 


61.6-67.0 


75 


74.0-82.0 


74.0-82.0 


74.0-82.0 


74.0-82.0 


117 


116-128 


112-121 


116-127 


116-127 



3. Operational Tests 

a. Gas tests. 

(1) GAS 1. 

(2) GAS 2. 

b. SHORTS lamp tests. 

(1) Screen to suppressor 
(pins 4 and 8). 

(2) Control grid to cathode 
(pins 6 and 6). 

(3) Filament to plate 
(pins 2 and 3). 

(4) Filament to control grid 
(pins 2 and 5). 

(5) Filament to screen 
(pins 2 and 4). 

(6) Plate to suppressor 
(pins 3 and 8). 

(7) Control grid to suppressor 
(pins 5 and 8). 

(8) Screen to control grid 
(pins 4 and 5). 

(9) Plate to screen 
(pins 3 and 4). 

(10) Filament to suppressor 
(pins 2 and 8). 

(11) Filament to cathode 
(pins 2 and 6). 

(12) Plate to control grid 
(pins 3 and 5). 



Peformance standard 
155 volts ac±15.5 
180,000 ohms ±18,000 



Performance standard 
All positions 

1,2,3, and 5 

1, 2, 4, and 6 

1, 2, and 6 

1, 3, 4, and 6 
1,4, and 6 

1 and 6 

2, 3, and 4 

2 and 3 
2 

3 
4 
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Section II. FINAL TESTING 



39. Purpose of Final Testing 

The final tests are designed to measure the 
performance capability of a repaired equip- 
ment. Equipment that meets the minimum 
standards stated in the referenced tests will 
furnish satisfactory operation, equivalent to 
that of new equipment. 

40. Final Tests 

There are no separate final tests for the 
TV-7(*)/U. 

a. If the results of the tests in paragraphs 



22, 23, 24, and 36, steps 3 and 4, are within 
the limits specified for each test, the equip- 
ment will furnish satisfactory operation, equiv- 
alent to that of new equipment. 

b. If a second TV-7(*)/U is available, 
make a comparison check. Test several known 
good tubes in the test set that has been re- 
paired; then test the same tubes in the second 
test set. Compare the results. If the pointers 
of both equipment meters indicate the same 
or nearly the same, the repaired test set may 
be returned to service. 
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Figure 39. Operational tests. 



RESISTOR COLOR CODE MARKING 
(MIL-STD RESISTORS) 

AXIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS 

(INSULATED) (UNINSULATED) 




-TOLERANCE 
• MULTIPLIER 
SECONO SIGNIFICANT FIGURE 

first significant figure 



AC -COMPOSITION 



A SCO 




SECONO SI8NIFICANT 
FISURE 

FIRST SIGNIFICANT FIGURE 
(OOUGLC WtOTH SIGNIFIES 
FiXEO WIRE-WOUND 
RESISTORS) 



RU-wiRE-wOUWD 




MULTIPLIER- 
(DOT OR SANO) 



RZ -COMPOSITION 



END) 



SECONO 
SIGNIFICANT 
FIGURE 

IRST 
SIGNIFICANT 
FIGURE 



(END* 




MULTIPLIER' 
(DOT OR SANO) 



-COMPOS i 7 iCN 



FIRST 
SIGNIFICANT 
FIOURE 



RESISTOR COLOR CODE 



•AND A OR BODY* 


BAND B OR END* 


BAND C OR DOT OR BAND* 


BAND 


D OR END* 


COLON 


FIRST 

significant 
figure 


COLOR 


SECOND 
SIGNIFICANT 
FIGURE 


COLOR 


MULTIPLIER 


COLOR 


RESISTANCE 
TOLERANCE 
(PERCENT) 


SLACK 


0 


BLACK 


0 


SLACK 


1 


GODT 


t to 


GROWN 


1 


GROWN 


1 


GROWN 


10 


SILVER 


t 10 


RED 


t 


REO 


t 


REO 


too 


GOLD 


is 


ORANGE 


9 


ORANGE 


S 


ORANGE 


1,000 






YELLOW 


4 


YELLOW 


4 


YELLOW 


10,000 






GREEN 


3 


GREEN 


S 


GREEN 


100,000 






•LUE 


G 


GLUE 


G 


SLUE 


1,000,000 






PURPLE 

(VIOLET) 


7 


PURPLE 

(VIOLET) 


T 










GRAY 


G 


GRAY 


G 


GOLD 


0.1 






WHITE 


t 


WHITE 


G 


SILVER 


0.01 







*F0R WlttE-WOUNO-TYPC RESISTORS, GANO A SHALL GC OOUGLE-WIOTH 
WHEN BODY COLOR tS THE SAME AS THE DOT (OR SAND) Oft END COLOR, 
THE COLORS ARE DIFFERENTIATED St SHADE, GLOSS, OR OTHER MEANS. 

EXAMPLES (BAND MARKING): EXAMPLES (BODY* MARKING): 

10 OHMS -tO PERCENT: GROWN GANO A; BLACK I AND G, 10 OHMS ttO PERCENT : DROWN BODY , BLACK ENDj BLACK DOT 

BLACK BANO C; NO BAND D. OR GANO, BOOT COLOR ON TOLERANCE END. 

4.7 OHMS 29 •ERCENT: YELLOW BAND A, PURPLE BAND Si 9,000 OHMS ±10 PERCENT: ORANGE BOOT, BLACK END, R|0 DOT 

GOLO GANO C. GOLO GANO 0. OR BAND, SILVER ENO. STO-RI 



Figure 40. MIL-STD resistor color code markings. 



CAPACITOR COLOR CODE MARKING 
(MIL-STD CAPACITORS) 



type indicator * 

FIRST SIGNIFICANT FIGURE 
SECOND SIGNIFICANT FIGURE 
tNOlCATOR 
(REAOlNG DIRECTION! 




MIL BUTTON-MICA 
IDENTIFIER (BLACK) 



CHARACTERISTIC 




,FlRST SIGNIFICANT FIGURE 
SECOND SIGNIFICANT FIGURE 
DECIMAL MULTIPLIER 



CAPACITANCE TOLERANCE 



decimal multiplier ' 
tolerance 
characteristic 

Black dot: mica dielectric 

SILVER OOT PAPER OlELECTRlC 
^INDICATES NUMBER OF ZEROS ON PAPER TYPE- 
MICA (CM) AND PAPER (CN) 



SECONO SIGNIFICANT FIGURE — i 
FIRST SIGNIFICANT FlGURE- 

TEMPERATURE 

COEFFICIENT 

INNER- » i- 

ELCCTROOE TERMINAL 

SECONO SIGNIFICANT FIGURE 
FIRST SIGNIFICANT FIGURE 

TEMPERATURE 

COEFFICIENT 



DECIMAL MULTIPLIER 
CAPACITANCE TOLERANCE 



rib 



DECIMAL MULTIPLIER 
rCAPACtTANCE TOLERANCE 



INNER- ELECTROOE. 
TERMINAL 



Iflll 



NOTE: u u 

SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE 
COEFFICIENT MARKING IS LARGER. 

CERAMIC -TEMPERATURE COMPENSATING (CO 



BUTTON -M'CA (CS> 



FIRST SIGNIFICANT FIGUREi 



CHARACTERISTIC 



INNER-ELECTRODE^ „ 

TERMINAL 



CHARACTERISTIC 





SECOND SIGNIFICANT FIGURE 
OEClMAL MULTIPLIER 
CAPACITANCE TOLERANCE 



MIL IDENTIFIER 
{BLACK OOT) 



FIRST SIGNIFICANT FIGURE 
SECOND SIGNIFICANT FIGURE 
DECIMAL MULTIPLIER 

CAPACITANCE TOLERANCE 



MIL IDENTIFIER 
(BLACK SPOT) 

NOTES: 

I. SPOTS MAY BE USED ON TUBULAR CAPACITORS; 

CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER 
IS ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS. 

t MIL IDENTIFIER OF OISK TYPE IS ON REVERSE SlOE, 
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN 
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE 
TIMES SPACE BETWEEN ADJACENT SPOTS. 

S. TOLERANCE: YELLOW, + 100%,— tO% . 

CERAMIC -GENERAL PURPOSE (CK) 



CAPACITOR COLOR CODE 





SIG 
FIG. 


MULTIPLIER 


CHARACTERISTIC* 


TOLERANCE * 


TEMPERATURE 


COLOR 


DECIMAL 


NUMBER 

OF 


CM 


CN 


CB 


CK 


CM 


CN 


CB 


i CC 


COEFFICIENT 
(UUF/UF/*C) 






ZEROS 


»?N.11HIHIJ 


CC 


BLACK 


0 


l 


NONE 




A 






to 


to 


to 


to 


mm 


2ER0 


BROWN 




10 


1 


B 


E 


B 


w 












-30 


REO 




100 


t 


C 


H 






f 




t 


t 




-BO 


ORANGE 




1,000 


S 


0 


J 


0 






so 








-ISO 


YELLOW 




10,000 


4 


c 


P 
















-tto I 


GREEN 






5 


r 


R 












8 


o.s 


-MO 


BLUE 






• 




S 
















-4 TO 


PURPLE 

(VIOLET) 






7 




T 


w 














-7S0 


GRAY 






B 


















O.tB 


+10 


WHITE 






• 
















10 




-wottaoo) J 


GOLD 




0.1 












S 




s 






4-100 


SILVER 




0.01 












10 


10 


10 









I. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS. 

t. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF K) UUF OR LESS. 

9. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION. 



STO-CI 



Figure 41. MIL-STD capacitor color code markings. 



[suppressor! 

selector 
switch sroi 



(CAT HOPE] 
SELECTOR 
SWITCH SI02 



I SCREEN! 

SELECTOR 
SWITCH $103 



[PLATE] 

SELECTOR 
SWITCH SI04 



FRONT 
WAFERS 



11 



SECT A 



[GftlPl 
SELECTOR 
SWITCH $103 



■4] 



FRONT 0, 
WAFERS 



REAR 
WAFERS 



RI02 47 
—WW 



SECT 8 



SECT C 



i— AAV — 
RIOT 47 K 



RKM 27K 



FUNCTION 

SWITCH 





REAR WAFERS 



SECT D 



SECT E 



SECT F 



SECTG 



lew , cw 
1 \\a*-AAA 



Rill 
109 



RI27A 
150 



Rif3 



IK 

RI35 45 



Rl27 8 ISO 



[shunt 



RMS 



IK 

-Wv 1 

RJ57 45 



-WA 

RI4I 47 K 



RI03 47 



SECT H 



-AA/V 
RII2 27 



RMS 
AW 
109 



I^HOffTSj l Jt03 
ElOf K 



4=CI05>RI09 
2200>3S0K 



f NOISE 



ClOl 
470 



J 104 




RII6 I5K 



[T|R'2S 




MUT 

IO0NQ 



[GASH 



$110 



a 



OAS 
2 



|FILAMENT| SELECTOR SWITCH SI06 



J 101 JI02 
-<E ® >- 



-AW— 
RI04 47 



[FjL AMENTl SELECTOR SWITCH S*07 




— ^ 

E3 1^3 



trzi 



[meIer 

REV 



»«, (V) 
+TMI0t 



Rise i80k 

— Wv — 



c 

[bias 



si 



Ri29 
3K 



C104 
2 700 



RIM , 



RHO 



,-._^m^^ r 



SECT E 



FRONT WAFER 



J I V 



AAV 



RI06 




22 T i S V 



i24^ 2 5 V 



REAR 
WAFER 



150 



RII7 I2K 
*-AAV— 



1 ZS Q 50 



sov 

... ^ 



2fi 63 V 



12 20 V 



Rl 9 ISK 



>I40 
S2 70O 



9 500 | B |A 



SEC Nt2 ISO MA AC N 170 V 



NOTES 

fUNLEM OTHERWISE INDICATED 
RESIST** CCS ME IN OHM* AND 
CAPACITANCES ARE IN UUf 

Z ALL SOCKETS ME VIEWED FROM 
THE BOTTOM 

5 ALL ROTARY SWITCH SECTIONS ARE 
SHOWN IN THE EXTREME COUNTER 
CLOCKWISE POSITION VIEWED FROM 
THE FRONT OR KNOB END OF THE 
SWITCH SECTION A ft CLOSEST 
TO KN08 END 

* [TtTHROUGHflj] ARC PU9H BUTTON 
SWITCHES 

S THE VOLTAGES AT TRANSFORMED 
TIOI WILL VARY DEPENDING UPON 
THE SETTING OF RESISTOR RI2S 



MARKINGS 



DENOTES EQUIPMENT 




10 l?0 V 



5£t, W 150 MA AC 9 0 0 V 



SEC N* 7 

19 TO 31 JA AC 

32 TO 37 3A AC 




SEC N'6 3 A AC 7^ 2 5 V 

1 ■ a i u m 



64 125 V 



6 Q I2SV < 



Nt3 20 MA AC 



IT 1 



■ft 



f7 Q !65 V 




SECN'4 20 MA AC 16 165 V 



SEC N'5 2A AC 4, 2 5 V 



ESS 



LINE 
ADJUST 



<R126 
*< 200 



PIOI 



BO 

XIOJ 




PIN WfUl 



«4 



XlOfl 



|ACO*N| 



XI09 



[SUB 




jNQWLl 
XH3 



TM6G25-274-«-44@ 



Figure 44(2). Test Set, Electron Tub TV-7D, 
sechematic diagram (sheet 2). 



SUPPRESSOR 

SELECTOR 
SWITCH SICI 



CATHODE 



SELECTOR 
SWITCH SI02 



SWITCH 


CONTACTS MADE 


POSITION 




0 




\ 


fi~~i 

^5 


Z 


~ 


t 

J 




4 




5 




8 




7 




5 




9 





SWITCH 


CONTACTS MADE 


mi NUN 










-JL-i 


— 1 — 


11-2 








11-4 


— 


115 




IK 




It 7 




11-8 




it-o 



SCREEN] SELECTOR SWITCH Sf03 



PLATE SELECTOR SWITCH S104 GRID SELECTOR" SWITCH SI05 



SWITCH 
POSITION 


CONTACTS MADE 


SECT A 


SECT a 


SECT C 


SEC? 


SECT E 


FRONT 


REAR 


FRONT 


REAR 


FRONT 


REM 


FRONT 


REAR 


FHONT 


Raft 




1 3 


2-4 


3 5 


4 8 


5 T 


6 a 


T 9 


a 10 


0-9 








1 4 


1 5 


4 ft 


5 7 


«-a 


7 S 


a 10 


OS 


H ( 




r 3 




3-5 


4 6 


5 7 


c a 


T-9 


8 10 


0-9 


ll I 




1 s 


2 4 




4-6 


W 


«s 


7-8 


a to 


0-8 


II 3 




1 3 


2-4 


3 5 




}T 


t a 


7B 


B-IO 


0-9 


II 4 




13 


2*4 


3 5 


4 ft 




6 6 


79 


a io 


09 


II 5 




1 3 


2 4 


3 S 


4 6 


57 




T& 


1 10 


o-o 


II G 




11 


? 4 


35 


4 6 


W 


II 




B-IO 


09 


II T 




13 


24 


3 & 


4 6 


5T 


IB 


TO 




09 


It 1 




1-3 


1 4 


3 5 


4-6 


57 


H 


TB 


a-io 




ll*B 



BTCTftD 



SELECTOR SWITCH SI06 



SWITCH 
POSITION 


CONTACTS IAD 


r 


SECT A 


SECT B 


SECTC 


SECT 0 


SECT E 


FRONT 


REAfl 


FRONT 


RtAft 


fiw 


REAR 


FRONT 


REAR 


FftONT 


REAR 




ft T 


S tf 


T V 


U 1 


V X 


w-r 


X- Z 


T-l 


P-I 




1 




jif * 


n 


0 w 


V X 


I r 


x-z 


M 


P-Z 




1 S 


Tf 




tV 


U tf 


V X 


M 


X z 


T-l 


P 7 




i t 


NT 


s-u 




U I 


V I 


W T 




If- 1 


P-Z 




u 


RT 


s u 


TV 




M 


tf T 


x-z 


T-l 


P*Z 




V 


AT 


su 


T-l 


u w 




« r 


x I 




P I 




f 


RT 


su 


T-V 


u w 


V X 




X z 


T 1 


P I J 




I 


RT 


su 


I V 


U tf 


V X 


tf-T 




M 


F-I 


, 

Z t 


T 


IT 


s y 


T-V 


U-tf 


V X 


tf T 


X I 




PZ 




i z 


IT 


su 


T V 


u w 


V X 


I-T 


X I 


T 1 







FILAMENT SELECTOR SWITCH SI07 



FUNCTION SWITCH SI09 



SWITCH 
POSITION 


CONTACTS NAOE 


SECT A 


SECT B SECT C 


SECTO I SECT i \ 


FRONT 


REAR 


FRONT 






1 ft 


t-f 


if r 




r n 


t i 


u t 

n t 








B 




C-E 


0 F 


E C 


F H 


C J 


H K 






M B 


c 


0*0 




0 f 


E C 


f H 


C-J 


H 1 






N C 


0 


B 0 


CE 




E C 


f H 


C J 


HI 






H 0 




B D 


C E 


D f 




F-H 


C J 


H-l 






N E 




B-0 


C E 




E-6 




CJ 


H I 






H F 




B D 


C E 


0 f 


EC 


r k 




H-l 






M C 




B 0 


C E 


0 F 


EC 


F-H 


C-J 








N H 




8-0 


t-E 


K 


EC 


F-H 


C-J 


M 






H j 




•-D 


CE 


D-F 


EC 


f-N 


«*J 


H*ft 


J L 




N A 



] FILAMENT VOLTAGE 



SWITCH SI08 



SWITCH 


CONTACT MADE 


POSITION! 


> FftONT 


REAR 




OFF 








AL ST 


A B 


CBLSF 




6 


A B 


C 6 




1 1 


A B 


CM 




1 5 


A 8 


C 1 5 




20 


A B 


C20 




25 


A*l 


C25 




3 0 


A B 


C30 




43 


AB 


C43 




50 


A 0 


C50 




63 


A B 


C-*3 




75 


A*8 


C-75 




10 


A B 


c-io 




12 G 


A3 


CI2 6 




20 




C-20 




25 




C-25 j 




35 




C 35 




SO 




C-50 




75 




CT5 




117 




C NT 



SWITCH 
POSITION 


CONTACTS MADE 


SECU 


SECT B 


SECT C 


SECT 6 


FRONT 


REAR 


FRONT 


REM 


FftONT 


NEAR 


FRONT 


REAR 


1 


3 X 


A'O 


3 1 


A 0 


3 X 


H 


3 X 


A D 


I 2 


3 X 


A 0 


3 X 


A D 


3-x 


A-D 


3 X 


A 0 


J 


3 X 


A D 


3 X 


A D 


3 X 


A*D 


JX 


A D 


4 


?I 




IX 


k't 


n 


h 9 


} I 


/I t 


5 


H 


A D 


H 


A-0 


3X 


A-D 


31 


A D 


A 


3-5 


F-D 


3-5 


F-D 


35 


F-0 




F-D 


-4- 




F-D 


3-5 


F-0 


u 


-Ffc 




F*D 




H 


f-i 


H 


f-& 


3-5 


F-D 




F D 


D 


3*5 


F 0 


3 5 


F*D 


3 5 


F D 




F-D 


E 


J 5 


F 0 


3-5 


F D 


3^5 


F-D 




F-0 



FUNCTION SWITCH S 109 CONT 



SWITCH 
POSITION 


CONTACTS MADE 


SECT E 


SECT F i 


FftONT 


WEAR 


FRONT 


HEAD 


1 


BC 0 E FX 1,2 3,4 5,A 






2 


COEFK l~U4 t 5,A,l 




GBH31EI&* 


r i 


KFXI2'M S.A.BC 






4 


EFXJ 2 3 4 SABCD 






5 


FII2 3 4-5ABC t 0E 






4-0 


A 


ABCDE,F-XI2M,5 


A- 5 




«-« 


B 


, BCDEfry 3,4,5 a 


A-5 


F,X-5> 


J»4-CJ 


C 




0 


UFXt 2-3 4 5 AB,t 


A-B 


F,X-5,A 


3,4 CD 


E 


EFX l2H5A t BCD 


A-B-C 




3,4-C^D 



TM66Z5- 274-35-42© 



Figure 42(1). Tes( Hec(ro« Twfre and TV-7A/U 

(serial numoers 1 through l%O0$ f schematic diagram f sheet 1) 



NOTES 

1 UNLESS OTHERWISE INDICATED RESISTANCES ARE IN OHMS AND CAPACITANCES ARE IN UUF 

2 ALL SOCKETS ARE VIEWED FROM THE BOTTOM 

3 ALL ROTARY SWITCH SECTIONS ARE SHOWN IN EXTREME COUNTERCLOCKWISE POSITION 
VIEWED FROM FRONT Oft KN08 END OF SWITCH SECTION A IS CLOSEST TO KNOB END. 

4 0 THROUGH g ARE PUSH BUTTON SWITCHES 

* RESISTOR RII4 IS NOT VARIABLE ON TV 7/U 

6 RESlSTOftS RH3 AND RH5 ARE NOT VARIABLE ON TV 7/U 

7 THE VALUES OF RESISTORS RI3I AND RI32 ARE DETERMINED IN PRODUCTION If USED, 
THE RESISTANCE RANGE IS IOK TO 20K THESE RESISTORS ARE NOT USED ON TV 7/U 

* RESISTOR RI33 680 OHMS IS NOT USED ON TV-7/U 

9 THE VOLTAGES AT TRANSFORMER TlOl WILL VARY DEPENDING UPON THE SETTING OF 
RESISTOR RI26 

0 CD DENOTES EQUIPMENT MARKINGS 



FWONT 
WAFER! 



ftltCTO* 
HATCH SO 




WW 



SELECTOR 
SWITCH SK>? 



fSCREEN] 

SELECTOR 
SWITCH $103 



SELECTOR 
SWITCH SI04 




it 



FRONT 0, 
WAFERS 
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Figure 42(2). Test Sets, Electron Tube TV-7/U and TV-7A/U 
(serial numbers 1 through 1200), schernatic diagram (sheet 2). 
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Figure 43. Test Sets, Electron Tube TV-A/U (serial numbers 
1201 through 9492) and TV-7B/U, schematic diagram. 
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Figure 44(1). Test Set, Electron Tube TV-7D/U, 
schematic diagram (sheet 1). 
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37. Operational Tests 



t?3 § 



TOT v £ 



/^S /-\ ^ 

H N CO 



K 



it 



H 

l! 



C id 

g H 

S3 ffl 



« 

0 0 
0 

A o 

oa o 

o 

UQ 

0 00 



6 



S (It » 
q oh 

a -a +i 



00 i 

g 

§ 8 
5 2 



fa 



8^ 

0 



*§ 

CO © 
O 



2s 



'go 

s 3 - 
£ 



& O » 



to 



4 4) 

* * h 

* ft S 

*• S 

o B 

fi 0 

Q 8 

u v 
bo 

8 8 § 

to h ft 
3 3^ 

s * 



"is 
?! 



(A At 

ft 

M 0 

ft 



g 

3 
0* 



H 
0 
<! 

S 
0 
> 

H 
Z 
W 

3* 



n 

s 



95 S 
H S 



O 



GO 

^ j5 



CO 



O 



0 



ft. co 



Q 
O 

» 



r 

3 g > 

H pt, 



« 

3 
§ 

+» 



5 S 
c 

2 v 

1 bj< 

4) b O 
U 4* o 

CD 

S *H V 

3 to 

2 2x 



s s 5 

O m +J 

h : o 

» s S 

d O C 
S jo c 



SS5 w 

5 5 5 r M , S & ^ ? 
t ^ 0 (H <J iJ \o 



5 



O 

« 
H 

O 



-h°°|B 

H « j 
Q 



5 SW^ 



<(!,.,b! 



5 W g g 

Wtl 2 ij o, 

_ 41 H J 

"is* 



04 



O 

3 g 

""3 

g 2 



to 

0 



10 





•0 

c 






















C 


Hi 




to 




OS 












ci 


* 

w 




« 


* 
CO 


C 


n 

H 


Ik 

H 


H 


H 


ei 


w w « ^ 















H O M 

£ id « 
roc 

0 4 0 



(ft 



4* 
0 V 



"8 s ° 

4* co 5 



0 

« 3 S 



2si*2 

H <H 

cso 0 

2 ww 2 



o a 



ft "0 *p 

SO) h 
+* a) 



<P 4J 



go ~ 
|S w § 

^5* J! 
85 ^ S 



«0 W 



*0 



00 »0 



N W N « 10 



43 

c 

§ 



44 
W 

c 
e 
o 

0 



44 
O 

c 
c 

0 
Q 



oo « uS 



3 
4 



n 2 
ft ft 



c 
c 

0 
0 



o h 
ffl w 



H 

o 

H 

H 

co 

55 
0 

0 

z 



« 

4) 

Id j« 

CO 



CO 

« W 
H 
«< 
J 



0 
0 

w g 

0 < 
CO 0 



00 

a 
o 

W CO 



0) 



APPENDIX 
REFERENCES 



Following is a list of applicable references 
available to the field and depot maintenance 
repairman of Test Set, Electron Tube TV- 

7(*)/U: 



DA Pam 310-4 



MWO 6625-274-35/1 



NAVSHIPS 91798 



TA 11-17 



TA 11-100 (11-17) 



TM 11-2661 



Military Publications: Index 
of Technical Manuals, Tech- 
nical Bulletins, Supply Bul- 
letins, Lubrication Orders, 
and Modification Work Or- 
ders. 

Modification of Electronic 
Tube Test Set TV-7/U to 
Enable Proper Short Test 
at Line Frequencies Higher 
Than 60 Cps. 

Tube Socket Adapter Kit 
MX-1258/U for General 
Electronics Use. 

Signal Field Maintenance 
Shops. 

Allowances of Signal Corps 
Expendable Supplies for 
Signal Field Maintenance 
Shops. 

Electron Tube Test Sets TV- 
2/U, TV-2A/U, and TV- 
2B/U. 



TM 11-5102 



TM 11-6132 



TM 11-5527 



TM 11-6640 



I TM 11-6625-274-121 



TM 11-6625-274-20P 



TM 11-6625-274-35P 



Resistors, Decade ZM-16/U 
and ZM-16A/U. 

Voltmeter, Meter ME-30A/U 
and Voltmeters, Electronic 
ME-30B/U and ME-30C/U. 

Multimeters TS-352/U, TS- 
352A/U, and TS-352B/U. 

Electric Light Assembly MX- 
1292/PAQ. 

Operator's and Organizational 
Maintenance Manual, Test 
Sets, Electron Tube TV- 
7/U, TV-7A/U, TV-7B/U, 
and TV-7D/U. 

Organizational Maintenance 
Repair Parts and Special 
Tools List and Maintenance 
Allocation Chart for Test 
Sets, Electron Tube TV- 
7/U, TV-7A/U, TV-7B/U, 
and TV-7D/U. 

Field and Depot Maintenance 
Repair Parts and Special 
Tools List for Test Sets, 
Electron Tube TV-7/U, 
TV-2A/U, TV-2B/U, and 
TV-2D/U. 
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